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Mr. Hamid Saebfar 
Program Supervisor, Site Mitigation Branch 
California Environmental Protection Agency 

Department of Toxic Substances Control 
1405 North San Fernando Boulevard, Suite 300 
Burbank, California 91504 

RE: Glendale North Operable Unit 

Dear Mr. Saebfar: 

Thank you for your letters of May 28, 1992, June 2, 1992 and 
June 16, 1992 regarding the Glendale North Operable Unit interim 
remedy. This letter responds to each of the points made in your 
letters, starting with the May 28, 1992 letter (which deals with 
EPA's preliminary determination of applicable or relevant and 
appropriate requirements ("ARARs") for the cleanup) , then moving 
onto the issues raised in your June 2 letter (which contains an 
additional comment on EPA's Feasibility Study Report), and finally 
responding to your comments on EPA's Draft Proposed Plan. 

Response to Points Raised in May 28. 1992 Letter 

Point 1. Disposal of Investigation Derived Waste that may be 
Identified as Hazardous Waste 

I have followed the format contained in your letter for breaking 
this point into subissues. 

A. The VOC-contaminated water to be extracted is not a listed 
hazardous waste because we do not have positive records of the 
exact industrial processes in which the TCE and PCE in the 
groundwater were originally used. We agree that, with respect to 
testing toxicity for the purposes of determining whether a material 
is a characteristic hazardous waste, the state regulations are more 
stringent in some respects. However, EPA has reviewed the data 
available to date on drill cuttings at the site and does not 
believe that these materials would qualify as characteristic wastes 
under either the federal test or the state test. 
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B. We have set forth in detail in response to Point 10, below, the 
extent of our communications with both the Regional Water Quality 
Control Board and the State Water Quality Board. Neither agency 
has identified the information contained under this Subpoint in 
your September 17, 1990 letter. EPA has, however, identified 
certain aspects of the federal Resource Conservation and Recovery 
Act ("RCRA") as being ARARs. (See Section 6 of the Remedial 
Investigation Report for the Glendale Study Area, January 1992 
which was included in our February 12, 1992 letter to your office). 
The basic effect of this identification is that extracted 
groundwater containing TCE or PCE above 5 ppm will be managed as 
hazardous waste under federal RCRA requirements. 

C. The third and fifth bullets under Point 1 relate only to off-
site transport or disposal of wastes. For off-site activities, 
the person carrying out the action must comply with all 
requirements applicable at the time that the off-site activity 
occurs. There are not "relevant and appropriate" requirements for 
off-site activities. Therefore, it is not necessary to select 
ARARs for offsite activities in the Record of Decision. 

D. With the exception of Subsection 67108(a), which deals with 
precipitation design standards, EPA does not agree that the 
requirements cited here would be applicable to the North Glendale 
interim remedy. Title 22 California Administrative Code Subsection 
66300(f) provides that "[w]herever the regulations of this chapter 
require specific design standards or criteria, the owner or 
operator shall design in accordance with those standards and 
criteria or provide a design, subject to approval by the [State of 
California], that provides for an equivalent level of protection 
for public health and the environment." The types of requirements 
which EPA will impose upon the remedy will provide an equivalent 
level of protection for public health and the environment as that 
provided by those specific design standards and criteria specified 
in Point i.D. The requirement for approval by the a state agency 
is an administrative requirement which would not be part of the 
ARAR. 

For some of the requirements, there were also other reasons 
why they could not be an applicable requirement (e.g., they did not 
deal with the type of unit being constructed or they were 
administrative in nature). EPA also decided to consider whether, 
in the absence of applicability, any of these requirements would be 
relevant and appropriate. EPA reviewed each of the specific 
requirements cited in your Point I.D to determine whether any of 
them should be considered relevant and appropriate for the VOC 
treatment plant. Further discussions as to the applicability or 
relativity and appropriateness of each of the requirements is set 
forth here: 



Security (Section 67103) EPA does not believe it would be 
appropriate to impose these requirements on the treatment plant 
because adequate authority to require measures necessary to ensure 
security at the plant are already available through the remedy 
selection process. For instance, EPA will require that the VOC 
treatment plant be designed and operated so as to prevent the 
unknowing entry, and minimize the possible effect of unauthorized 
entry, of persons or livestock into the active portion of the 
facility. 

General Inspection Requirement (Section 67104) EPA does not 
believe this requirement could qualify as an ARAR as it appears to 
be administrative in nature. To the extent that it may contain 
substantive elements, the types of activities and provisions EPA 
requires in its health and safety plans and operation and 
maintenance plans will provide adequate protection from the 
concerns which might otherwise be addressed by this type of 
requirement, thereby making it inapplicable through the operation 
of Title 22 Cal. Admin. Code Subsection 66300(f) and inappropriate 
in any event. 

Seismic and Precipitation Design Standards (Section 67108) 

EPA agrees that Subsection 67198(a), which deals with design 
standards related to a 24-hour probable maximum precipitation 
storm, does appear to be applicable. If for any reason, this 
requirement were not applicable, it would still be relevant and 
appropriate and EPA intends to select it as an ARAR in the Record 
of Decision, unless further information revealed during the public 
comment period indicates otherwise. 

Subsection 67198(b) on its face only applies to a specific subset 
of waste units which do not include a VOC treatment plant. The 
types of units covered are not similar enough to a VOC treatment 
plant to justify imposition of these requirements as being relevant 
and appropriate. 

Local Authorities Arrangement (Section 67126) These requirements 
are administrative in nature and therefore cannot be ARARs. 

Contingency Planning (Section 67140, et seg.) These requirements 
are administrative in nature and therefore cannot be ARARs. 

Point 2. Workers' Right-to-know Requirement 

EPA disagrees that administrative requirements such as those cited 
under this Point meet the definitional requirements which are a 
prerequisite to designation as an ARAR. This was fully explained 
in the insert to our letter of February 12, 1992. Therefore, EPA's 
position remains that this cited requirement is not an ARAR for the 
Glendale interim remedy. 



Point 3. Community Right-to-know Requirement 

Our statement under Point 2, above, is equally applicable to this 
Point. 

Point 4. Hazardous Waste Management Plan 

This issue has been resolved, per your letter. 

Point 5. Public Water Supply System Siting Requirements 

Your most recent letter refers to the communications between EPA 
and the California Office of Drinking Water ("ODW"). ODW wrote to 
the Los Angeles Department of Water and Power regarding ARARs on 
September 13, 1990. On February 12, 1992, we sent ODW a copy of 
our initial determination of ARARs for the Glendale interim remedy, 
contained in the Remedial Investigation Report. ODW responded to 
our February 12, 1992 letter on March 12, 1992. ODW has never 
identified the requirements cited under Point 5 in your earlier 
letter to the Los Angeles Department of Water and Power (dated 
September 17, 1990) as ARARs for this site. In addition, EPA 
stands by its earlier comments to you regarding these requirements 
(see our February 12, 1992 letter). For a discussion of permitting 
requirements and CERCLA 121(e)'s permit exemption, see the enclosed 
correspondence between ODW and EPA. 

Point 6. DTSC Applied Action Levels 

This issue has been resolved, per your letter. 

Point 7. State of California Proposition 65 

In response to EPA's request for elaboration on why this 
requirement should be considered an ARAR, the state noted that TCE 
and PCE are listed chemicals under Proposition 65 and asserted that 
this law should be considered relevant and appropriate. EPA 
disagrees. To be an ARAR, the requirements of this law would have 
to be more stringent than federal requirements. However, the 
regulations implementing Proposition 65 state that "[n]othing in 
this article shall preclude a person from using evidence, 
standards, risk assessment methodologies, principles, assumptions 
or levels not described in this article to establish that a level 
of exposure to a listed chemical poses no significant risk." CCR 
Title 22, Section 12701(a). EPA has performed a risk assessment 
meeting the requirements of CCR Title 22, Section 12721, and has 
determined that the standards that will be met in the cleanup pose 
"no significant risk," as intended by this regulation. The 
Proposition 65 Title 22 regulations , at Section 12703(b) state: 

For chemicals assessed in accordance with this section, the 
risk level which represents no significant risk shall be one 



which is calculated to result in one excess case of cancer in 
an exposed population of 100,000, assuming lifetime exposure 
at the level in question, except where sound consideration of 
public health support an alternative level, as for example, 
where a clean-up and resulting discharge is ordered and 
supervised bv an appropriate governmental agency or court of 
competent jurisdiction. (emphasis added). 

Thus, the statute and implementing regulations recognize that the 
alternative cleanup levels set by EPA for a Superfund cleanup are 
adequate to satisfy the requirements of the Act. Therefore, this 
law does not impose any more stringent requirement for the remedial 
action at this operable unit is not an ARAR. 

Moreover, CCR Title 22, Article 4, Section 12401 (Discharge of 
Water Containing a Listed Chemical at Time of Receipt) provides in 
subdivision (b) as follows: 

Whenever a person otherwise responsible for the discharge or 
release, receives water containing a listed chemical from a 
source other than a source listed in subdivision (a) 
[subdivision (a) specifies a drinking water supply in 
compliance with all primary drinking water standards, which is 
not the case for this operable unit], the person does not 
"discharge" or "release" within the meaning of the Act to the 
extent that the person can show that the listed chemical was 
contained in the water received, and "discharge or release" 
shall apply only to that amount of the listed chemical derived 
from sources other than water, provided that: 
(1) the water is returned to the same source of water supply, 
or (2) the water meets all primary drinking water standards 
for the listed chemical or, where there is no primary drinking 
water standard, the water shall not contain a significant 
amount of the chemical. 

Under EPA's preferred alternative, the water would either be 
delivered to the City of Glendale, in which case it would comply 
with Section 12401(b)(2), or it would be reinjected into the 
aquifer, in which case it would comply with both Sections 
12401(b)(1) and (2). Therefore, under the terms of the statutes 
own implementing regulations, the remedial action does not 
constitute a discharge or release under Proposition 65. 

In response to the state's comment that administrative 
requirements included in Proposition 65 should be included as 
relevant and appropriate requirements for the cleanup, EPA comments 
(in addition to the preceding discussion) that the response to 
Point 2 is also relevant. The state provided no further elaboration 
on why this requirement would be relevant and appropriate, 
including no discussion of the relevant factors under the National 
Contingency Plan, 40 C.F.R. Section 300.400(g)(2). 



Point 8. State of California CEQA 

The State originally identified CEQA as a potential ARAR in your 
September 17, 1990 letter to Walter Hoye of the L.A. Department of 
Water and Power. The letter contained a citation to the law and 
associated guidelines and included -a one sentence description of 
what CEQA addresses. There was no discussion of why CEQA would be 
an ARAR for the Glendale interim remedy. In our letter of February 
12, 1992, EPA included a two paragraph response which detailed the 
basis for EPA's determination that CEQA is not an ARAR for this 
site, including a specific explanation that we believe CEQA is no 
more stringent than the requirements of the several federal 
requirements we cited. Your response states only that the state 
"does not accept the determination that California CEQA is not an 
ARAR. [The state] stand[s] per the original statement." The state 
has not provided a single example of any manner in which CEQA is 
more stringent than applicable federal requirements, despite EPA's 
raising this concern. As you know, the requirement that a state 
ARAR be more stringent than federal requirements is a statutory 
requirement of CERCLA Section 121. The state has also not provided 
any explanation as to why this law should be an ARAR for this site. 
In the absence of any such analysis, EPA stands by its original 
response. 

Point 9. California Safe Drinking Water Act 

You again refer to communications between the California Office of 
Drinking Water (ODW) and EPA regarding ARARs. These communications 
have been described above in response to Point 5. We wrote to ODW 
on February 12, 1992 and provided them with EPA's preliminary 
determinations regarding ARARs. ODW's response to that letter, 
dated March 12, 1992, did not identify as ARARs any of the 
requirements referred to under Point 9 in your September 17, 1990 
letter to the Los Angeles Department of Water and Power. For a 
discussion of permitting requirements and CERCLA Section 121(e)'s 
permit exemption, see the enclosed correspondence between EPA and 
ODW. EPA stands by its original response to Point 9, contained in 
its February 12, 1992 letter to you. 

EPA does agree that the monitoring requirements found in Title 22 
Cal. Admin. Code Sections 64421-64445.2 are ARARs for the portion 
of the remedy that involves delivering the water to the City of 
Glendale's Public Water distribution system. However, the 
selection of theses sections as ARARs would involve only the 
requirements that specific monitoring be performed. It would not 
include any administrative requirements (such as reporting 
requirements) and would also not include meeting substantive 
standards set within these sections since no such standards have 
been identified by the state as being more stringent than federal 
requirements. 



Point 10. Porter-Cologne Water Quality Act and City of Glendale 
Requirements 

You referred to certain items as ARARs in your September 17, 
1990 letter to the L.A. Department of Water and Power. We had also 
received copies of letters from the Regional Water Quality Control 
Board (dated September 19, 1990) and the State Water Resources 
Control Board (dated October 26, 1990) to the L.A. Department of 
Water and Power, also purporting to identify ARARs for this site. 
Despite numerous problems with the ARARs identification in all 
three of these letters, EPA may a good faith attempt, based on its 
best professional judgment, to determine ARARs related to the 
Porter-Cologne Water Quality Act for this site from these letters. 
In addition to writing to you on February 12, 1992 and asking for 
further clarification, we also wrote to both the State Water 
Resources Control Board and the Regional Board, providing a copy of 
the EPA's preliminary determination of ARARs, including ARARs with 
respect to the Porter-Cologne Water Quality Act. We also offered 
them a thirty (30) day comment period on the ARARs determination. 
Neither agency responded. On May 4, 1992, we also sent the State 
Board and the Regional Board a copy of the Feasibility Study and 
requested comments. The State Board responded in a letter dated 
May 15, 1992, which does not mention any of the specific issues 
raised in your Point 10. Your response states that you are 
satisfied we are in communication with the State Board and Regional 
Board, and provides no further response on the issues we raised in 
our letter to you. Therefore, we stand by our preliminary 
determination of ARARs in this regard, and our comments to you in 
our February 12, 1992 letter. 

As to your comment that the City of Glendale Public Works 
Department's requirements regarding usage of sanitary sewer 
facilities should be relevant and appropriate, EPA again notes, as 
stated in the insert provided with our February 12 letter and as 
provided by statute, local requirements cannot be ARARs. The 
statute only provides for designation of state or federal 
requirements as ARARS. See CERCLA Section 121. Furthermore, no 
citation to these requirements was provided. 

However, EPA notes that any discharge to a sewer system leading to 
a publicly owned treatment works ("POTW") would be considered off-
site. Anyone engaging in such a discharge would be required to 
comply with all applicable requirements in effect at the time of 
such discharge, including any local requirements. 

Point 11. Mulford-Carrell Air Resources Act. 

This issue appears to be resolved, per our letters. EPA 
intends to select as ARARs those requirements previously identified 
to it by the South Coast Air Quality Management District. The 
District's letter to us was sent to you with our last letter. 



Response to June 2. 1992 Letter 

You state that the Feasibility Study Report, Section 2.1, 
should also include a discussion regarding "future State MCLGs and 
the cumulative hazard index and how they will affect the use of 
treated groundwater as a drinking water source." Water served as 
drinking water is required to meet MCLs at the tap, not MCLGs. 
Therefore, EPA would generally not expect a future change in an 
MCLG to affect the use of treated groundwater as a drinking water 
source. The cumulative hazard index is also not an ARAR. However, 
EPA does retain the authority to require changes in the proposed 
remedy if necessary to protect human health and the environment, 
including changes to previously selected ARARS. See 40 C.F.R. 
Sections 300.430(f) (1) (ii) (B) (1) and 300.430(f) (5) (iii) (C) . If EPA 
receives new information indicating the remedy is not protective of 
public health and the environment, EPA would review the remedy and 
make any changes necessary to ensure protectiveness. 

Response to Points Raised in June 16. 1992 Letter 

Point 1. Since the State expressed concern as to whether single-
stage air stripping would be appropriate for consideration during 
the design phase of the Glendale North OU, EPA specifically called 
for public comment in the proposed plan on this issue. Changes to 
the preferred alternative may be made if public comments or 
additional data indicate that such a change would better achieve 
the cleanup goals for the site. 

Point 2. Mention of gross alpha will be included in the risk 
assessment section of the proposed plan per your request. Both 
aluminum and barium have been included in groundwater sampling 
analyses. Barium was not included in the first two sampling events 
included in the Glendale RI Report (January 1992) but has been 
sampled routinely since 1990. Barium has been detected but at 
concentrations close to laboratory detection limits and has not 
been found to exceed the State MCL of 1 ppm. Aluminum has been 
detected in some groundwater samples and in some cases in excess of 
its secondary MCL of 1 ppm. Analyses for gross alpha, barium and 
aluminum are all included in EPA's groundwater monitoring program 
for the San Fernando Valley. 

Point 3. A sentence was added to the proposed plan acknowledging 
that dermal contact was considered but was found by EPA not to pose 
a significant risk. 

Point 4. The DHS Office of Drinking Water's role is addressed in 
point 3 of our June 19, 1992 letter to Gary Yamamoto of that 
office. The letter is enclosed here for your review. 



Point 5. EPA agrees with your statement that air stripping is not 
a treatment for heavy metal contamination. However as described in 
detail under point 1 and in attachments 1 and 2 of the enclosed 
June 19, 1992 letter to the Office of Drinking Water, EPA does not 
believe that metals are contaminants of concern for the Glendale 
North OU and therefore does not consider it appropriate or 
necessary to include a statement in the proposed plan regarding 
metals treatment. 

Point 6. This wording was added to the nitrate definition included 
in the proposed plan. 

I hope this letter has addressed your comments. EPA hopes to 
continue to work together with the Department of Toxic Substances 
Control to address contamination in the San Fernando Valley. 
Should you have any additional questions, please contact me at 
(415)744-2249. 

Sincerely, 

&c 
Claire Trombadore 
Project Manager 
San Fernando Valley Superfund Site 

cc: Marcia Preston, EPA 

enc: September 13, 1990 Letter from Gary Yamamoto, ODW to LADWP 
February 12, 1992 Letter from Claire Trombadore to Gary 

Yamamoto, ODW 
March 12, 1992 Letter from Gary Yamamoto, ODW to Claire 

Trombadore 
June 12, 1992 Letter from Gary Yamamoto, ODW to Claire 

Trombadore 
June 19, 1992 Letter from Claire Trombadore to Gary Yamamoto, 

ODW 
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June 12, 1992 

claira Trombadore 
l̂ roJQCt Manager 
U.S. Environmental Protection Agenoy 
R«glon IX 
75 Hawthorne Street 
San Francisco, CA 94105-3901 

Dear Ms. Trombadore; 

DRAFT PROPOSED PLAN FOR THE GLENDALE NORTH PLUMB OU OF THE 
SM( FERNANDO VALLEY SUPERFUND PROJECT 

The Office of Drinking Hater of the California Depart:ment of 
Itealth Services has reviewed the above-mentioned plan and 
has the following comments; 

1. Proposed Cleanup Plan 

The proposed remedy involves the extraction of 
contaminated groundwater at 3,000 gallons per 
minute. Treatment would consist of dual-stage air 
stripping with vapor-phase GAC and blending with 
HWD water. The water would be conveyed to the 
City of Glendale for potable water or be 
reinjected into the aquifer. The groimdwater is 
also contaminated with arsenic, mercury, nickel, 
zinc, chromium and bis (2-ethylhexyl) phtihalate. 
What treatment will be provided to reduoe these 
contaminants to levels below MCL's? 

If the City of Glendale is refusing to accept the 
treai;̂ d Water because it does not meet MCL's, then 
reinjection may not be an acceptable alternative. 

2. Background on the Groundwater Contamination in the 
San Fernando Vallev 

The testing of groundwater sources was requested 
by this Department in 1980, not 1979. The reason 
for the request was not Assembly Bill 1803, which 
was passed in 1983, but ratiier a result of finding 
organic chemical contamination in the groundwater 
of San Gabriel Basin in late 1979, 

' • • 4 1 1 " «IM i4i1C4H*f i t4 • 



Claire Trombadore 
June 12, 1992 
Page 2 

3- g.g3.g<?ti<?n of g l^anup Alt,gmfl1^J.V9e 
Alternatives that involve the use of ths treated 
water for drinking water must be approved by this 
Department through its permitting process 
(California Health and Safety Code, Sections 4010 
to 4020.5). 

Alternatives that involve the reinjection of the 
tr̂ tated water into the aquifer or the recharge of 
the treated water in spreading grounds may not be 
acceptable unless treatment for contaminants other 
than VOCs is provided. 

4. Alternative 2 - EPA's Preferred Altemative 

The next to the last sentence in the first 
paragraph is not clear. 

If you have any questions, please contact me at the above 
tel^hone number. 

sincerely. 

Gary H. Yamamoto, P.E. 
District Engineer 

QH¥:ehb 

ce: LACDHS 

• ' M t • 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

% P R a » t ^ ' REGION IX 

75 Hawthorne Street 
San Francisco, Ca. 94105-3901 

February 12, 1992 

Mr. Gary Yamamoto 
District Engineer 
Office of Drinking Water 
Department of Health Services 
1449 West Temple Street 
Los Angeles, CA 90026-5698 

RE: Applicable and Relevant and Appropriate Requirements 
for the Glendale Study Area of the San Fernando 
Valley Superfund Project 

Dear Mr. Yamamoto: 

This letter serves two purposes. First, consistent with 40 
C.F.R. § 300.515(h)(2), it requests that you communicate any 
additional applicable or relevant and appropriate requirements 
("ARARs") for the Glendale North Plume Operable Unit of the San 
Fernando Valley Superfund Project within thirty (30) working days 
of your receipt of this letter. For your information, a list of 
the remedial alternatives which have resulted from the initial 
screening of alternatives is enclosed. 

Secondly, it informs you of the determinations regarding ARARs 
and "to be considered" criteria ("TBCs") made during the initial 
screening of alternatives for the Glendale Operable Unit. These 
determinations are contained in Section Six of the January 1992 
Remedial Investigation Report for the Glendale Study Area, which is 
enclosed. In working on this ARARs/TBC analysis with the Los 
Angeles Department of Water and Power, EPA reviewed your draft 
letter dated September 13, 1990, which dealt with ARARs and TBCs 
for this Operable Unit. It appears that several important legal 
criteria for ARARs identification may not have been adequately 
considered in the preparation of the September 13, 1990 letter. 
Therefore, we are providing a brief reiteration of some of these 
issues. In accordance with 40 C.F.R. § 300.515(h)(3), the state 
has a maximum of fifteen (15) working days from receipt of this 
letter to comment on the ARARs/TBC determinations contained in the 
enclosed Remedial Investigation Report for the Glendale Study Area, 

In your September 13, 1990 letter, you enclosed a copy of the 
Office of Drinking Water's policy on the domestic use of 
groundwater contaminated with toxic substances. EPA would like to 
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emphasize that policies that are not contained in promulgated 
regulations (or statutes) cannot, by definition be ARARs, In 
addition, you mentioned recommended public health levels (RPHLs) in 
your letter. EPA learned from Vera Melnyk of your office that 
RPHLs are not yet promulgated and likely will not be by the time 
EPA's Record of Decision is adopted for the Glendale Operable Unit. 
Until RPHLs are promulgated, they are not ARARs for the Glendale 
Operable Unit. Finally, regarding the permit issues discussed in 
your letter, EPA would like to emphasize that permits are not 
required for onsite activities. Therefore, whether or not a permit 
will be required will depend upon whether the activity or 
activities, for which a permit would normally be required, is 
conducted onsite or offsite. 

Should you have any questions please do not hesitate to 
contact me at (415) 744-2249 or have your attorney contact Marcia 
Preston, EPA Region IX Office of Regional Counsel, at (415) 
744-1388. 

Sincerely, 

cy^ /T_>eS>tT^ A ) ̂  j y ) Qg--^ 

Claire Trombadore 
Project Manager 

cc: Marcia Preston, EPA 



DISCUSSION OF LEGAL FRAMEWORK PERTINENT TO IDENTIFICATION OF ARARs 

The language of CERCLA Section 121(d)(2)(A) makes clear, and 
program expediency necessitates, that the requirements which are 
applicable or relevant and appropriate at a particular site must be 
specifically identified. It is not sufficient to provide a general 
"laundry list" of statutes and regulations that involve 
environmental requirements and state that they might be ARARs for 
a particular site. The state, and EPA if it is the support agency, 
must instead provide a list of requirements with specific citations 
as to the section of law identified as a potential ARAR, and a 
brief explanation of why that requirement is considered to be 
applicable or relevant and appropriate for the particular remedy or 
remedies contemplated for that site. EPA expects that states will 
substantiate submissions of potential ARARs by providing basic 
evidence of promulgation, such as a citation to a statute or 
regulation and, where pertinent, a date of enactment, effective 
date, or description of scope. See the Preamble to the National 
Contingency Plan ("NCP"), 55 Fed.Reg. 8746, The NCP itself 
requires that the agency identifying a potential ARAR include a 
citation to the statute or regulation from which the requirement is 
derived, 40 C,F,R, § 300.400(g)(5). 

Section 121(d) of CERCLA defines both "applicable 
requirements" and "relevant and appropriate requirements" as 
substantive requirements, criteria or limitations that have been 
promulgated under federal environmental or state environmental or 
facility siting laws. Only those state standards that are " . . . 
identified in a timely manner and are more stringent than federal 
requirements . . ." may be ARARs. 40 C.F.R. § 300.5. These 
additional criteria for state ARARs are also contained in the 
statute. CERCLA Section 121(d). 

Requirements that do not in and of themselves define a level 
or standard of control are considered administrative, not 
substantive. Administrative requirements include the approval of, 
or consultation with, administrative bodies, issuance of permits, 
documentation, and reporting and recordkeeping. 55 Fed Reg. 8756 
and 53 Fed.Reg. 51443. Because these requirements are not 
substantive, they are not ARARs for response actions under CERCLA. 
CERCLA Section 121(e) provides that "[n]o Federal, State or local 
permit shall be required for the portion of any removal or remedial 
action conducted entirely onsite, where such remedial action is 
selected and carried out in compliance with this section." 
Therefore, permitting requirements do not apply to response actions 
which occur onsite. "Onsite" for permitting purposes is defined to 
include the areal extent of contamination and all suitable areas in 
very close proximity to the contamination necessary for 
implementation of the response action. 40 C.F,R, § 300,400(e). 
Permitting requirements should not be "identified" as ARARs for 
response actions occurring at areas which come within this 
definition; such identification would directly contradict the 



express wording of the statute. Although permits are not required 
for response actions conducted entirely onsite, if there are 
substantive standards, requirements of levels of control that would 
otherwise be included in a permit, these should be brought to our 
attention for consideration as ARARs. 



state of Calirornia—Health and Wettare Agency PETE WILSON. G o v e m o i ' 

DEPARTMENT OF HEALTH SERVICES 
OFFICE OF DRINKING WATER 
1449 WEST TEMPLE STREET, ROOM 202 
LOS ANGELES, CA 90026 
(213)620-2980 
FAX 213-620-2656 March 12, 1992 

Ms. Claire Trombadore 
Project Manager 
United States Environmental Protection Agency 
Region IX 
75 Hawthorne Street 
San Francisco, CA 94105-3901 

Dear Ms. Trombadore: 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS FOR THE 
GLENDALE STUDY AREA OF THE SAN FERNANDO VALLEY SUPERFUND 
PROJECT 

Your letter of February 12, 1992 on applicable or relevant 
and appropriate requirements (ARARs) for the Glendale Study 
Area and for the Glendale North Plume Operable Unit (OU) has 
been reviewed by the Office of Drinking Water (ODW) of the 
California Department of Health Services and we have the 
following comments. 

We concur that this Department's recommended public health 
levels and ODW's policy on the domestic use of groundwater 
levels contaminated with toxic substances are not ARARs. 
This is not to be perceived that ODW considers this water 
from the Glendale OU as being suitable as a domestic water 
supply. 

The recommended alternative for the Glendale North Plume OU 
has not been identified. If the recommended alternative 
involves the distribution of treated contaminated 
groundwater to a water utility under permit by this 
Department, such as the City of Glendale, then we have 
concerns about the design, construction, operation, 
reliability, monitoring and inspection of the facilities 
involved in the extraction, treatment and distribution of 
the contaminated groundwater. A public water system is 
required by state law to get a permit amendment from ODW 
prior to adding any new source. If the Glendale OU involves 
the distribution of water to a public water system, then a 
permit amendment is required. We have previously voiced 
these concerns to your agency in regards to the Burbank 
Operable Unit, Those concerns apply equally to the Glendale 
OU, 

vX 

U' 



Ms. Claire Trombadore 
March 12, 1992 
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If you have any questions, please contact me at the above 
telephone number. 

Sincerely, 

Gary H. Yamamoto, P.E. 
District Engineer 

GHY:ehb 

cc: LACDHS 
EPA - Steve Pardieck 
Glendale - Mike Hopkins 
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September 13, 1990 

Mr. Walter W. Hoye 
Engineer of Design 
city of Los Angeles 
Department of Water and Power 
BOX 3.11 
LOS Angeles, CA 90051-0100 

Dear Mr. Hoye: 

SAN FERNANDO VALLEY SUPERFUND PROJECT 

This is in response to your request for current Applicable or 
Relevant and Appropriate Requirements (ARARs) for the Glendale 
operable Unit Feasibility study (OUFS). Enclosed is a summary 
of all maximxm contaminant levels (MCLs) and action levels 
(ALs) of the Office of Drinking Water (ODW) of the State 
Department of Health services (SDKS). 

The Califomia Legislature passed a bill known as the Safe 
Drinking Water Act of 1989, which became effective 
January 1, 1990, The bill, among other things, requires SDKS 
to establish recommended public health levels (RPHLs), which 
are health-based standards without regard to cost impacts or 
other factors. ODW intends to begin establishing the RPHLS in 
late 1990 or early 1991. 

Public water systems, which serve more than 10,000 service 
connections (city of Glendale is included) and which exceed an 
RPHL, will be required to evaluate all reasonable means of 
reducing the level of the contaminant to as close to the RPHL 
as feasible and to submit the evaluation to ODW at least 
annually. ODW upon review of the evaluation aay require the 
water systea to submit a water quality improvement plan, which 
ehall identify all reasonable measures available to reduce the 
level of the contaminant, the costs of implementing the 
measures> and a proposed schedule of actions to be undertaken 
to reduce the level of the contaminant. Upon approval of the 
plan by ODW, the water system's domestic water permit will be 
amended or revised to include a time schedule for 
implementation of those measures found to be technically and 
economically feasible. 

Enclosed is a copy of ODW's policy on the domestic use of 
ground water contaminated with toxic substances. We will use 
it to evaluate the Glendale oU. 

R E C E I V E D 

5^FP 1 7 1990 
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Mr. W a l t e r w. Hoye 
Page 2 
September 13, 1990 

The treatment provided should reduce the levels of 
contaminants as low as technically and economically feasible. 
The treatment systems should not be designed to just meet the 
drinking water standards. 

Any water system receiving water from the OU for domestic use 
will be required to receive an amendment to their domestic 
water permit from ODW. The plans and specifications for the 
facilities of the OU will need to be reviewed by ODW as part 
of the domestic water permit process. 

I f you h a v e 
(213) 6 2 0 - 2 9 8 0 . 

any q u e s t i o n s , p l e a s e c o n t a c t me a t 

S i n c e r e l y , 

E n c l o s u r e s ( 3 ) 

c c : LACDHS 

Gary^Yamamoto, P . E . 
D i s t r i c t E n g i n e e r 
OFFICE o r DRINKING WATER 

S/2? c : H. Venegas 
A, La Monte ( a t t n , ) 
E. Wong h)/encl, 

Groundaater Quality 
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state of Califorriia 
Department of Health services 

Drinking water Action Levels Recommended 
by the Department of Besiltb Services 

July 1990 

Chemical 

Pesticides 
Chlorinated Hydrocarbon 

Aldrin 
a-Benzene Hexachloride 

(a-BHC) 
b-Benzene Hexachloride 

(b-BHC) 
Dieldrin 
Pentachlorophenol 

Organophosphate 
Dimethoate 
Diazinon 
Ethion 
Malathion 
Methyl Parathion 
Parathion 
Trithion 

Carbamate 
Aldicarb * 
Baygon 
Carbaryl 

Phthalamide 
Captan 

Amides 
D i p h e n a m i d e 

F \ imigan t s 
Chloropicrin 

Miscellaneous 
Terrachlor 

(Pentachloronitrobenzene) 

Herbicides 
CIPC 

(isopropyl N (3-chiorophenyl) 
carbamate) 

Alachlor 

Action Level 
parts per billion (ppb) 

Limit of Quantification (0.05) 
0,7 

0.3 

L i m i t of Q u a n t i f i c a t i o n ( 0 . 0 5 ) 
3 0 . 0 

1 4 0 . 0 
1 4 . 0 
3 5 . 0 

1 6 0 . 0 
3 0 . 0 
3 0 . 0 

7 . 0 

1 0 . 0 
9 0 . 0 
6 0 . 0 

3 5 0 . 0 

4 0 . 0 

5 0 . 0 ( 3 7 . 0 ) * 

0 . 9 

3 5 0 . 0 

Limit of Quantification (0,2) 

*Taste & Odor Threshold 
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Purgeable Halocarbons 
Methylene Chloride 

Purgeable Aromatics 
1,2-Dichloroben2ene 
1,3-Dichlorobenzene 

40.0 

130.0 
130.0 

(10)* 
(20)* 

(Action Level for 1,2-Dichlorobenzene and 1,S-Dichlorobenzene is either 
for a single isomer or for the sum of the 2 isomers) 

Toluene 

Phenols 
2,4-dimethylphenol 
Phenol 

Aldehydes 
Formaldehyde 

100.0 

(400.0)* 
(5,0)* (For Chlorinated 

systems) 

30.0 

*Taste & Odor Threshold 
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S e p t e m b e r 2 2 , 1988 

POLICY GUIDANCE FOR DIRECT DOMEE'-TIC USE OF 
GROUNDWATER CONTAMINATED WITH TOXIC SUBSTANCES 

A. Purpose of G u i d e l i n e s 

Most plans for cleaning up groundwaters contaminated with 
toxic substances Involve extraction of the contaminated 
groundwater and treatment to remove or reduce the contami
nants. The treated groundwater then must either be disposed 
of or reused. In water short areas, this treated ground
water io often considered to be a valuable resource which 
should not be discarded. In a growing number of situations, 
there is an Interest in utilizing this water directly in a 
domestic water supply distribution system. The purpose of 
this guidance document Is to set forth the position and the 
basic tenets by which the Public Water Supply Branch (PWSB) 
would ccnsider such a proposal. 

It is recognized that the circvmstances surrounding each 
situation nay be different. Proposals, therefore, must be 
considered on a case-by-case basis. This document is 
Intended to set forth basic public health principles which 
should be used by the PWSB staff in evaluating proposals and 
In establishing appropriate permit conditions for any direct 
use. 

B. General Philogophy 

The primary goal of the PWSB drinking water program is to 
assure that all Californlans are, to the extent possible, 
provided a reliable supply of safe drinking water at all 
times. In furtherance of this goal, the PWSB continues to 
subscribe to the basic principle that only the best quality 
sources of water reasonably available to a water utility 
should be used for drinking. When feasible choices are 
available, the sources presenting the least risk to public 
health should be utilized. Furthermore, these sources 
should be protected against contamination. Whenever 
possible, lower quality source waters should be used for 
nonconsumptlve uses where there are lower health risks 
(i.e., Irrigation, recreation, groundwater replenishment, or 
industrial uses). 

Mater utilities should be encouraged to minimize the concen
tration of toxic substances In drinking water (maximum 
contaminant level [MCL] notwithstanding) whenever thie can 
be accoapllshed with reasonable and cost effective operation 
measures. 

Where reasonable alternatives are available, high quality 
drinking water should not be allowed to be degraded by the 
planned addition of contaminants. In other words, the MCLs 
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should not be used to condone contamination up to those 
levels where the addition of tho£;e contaminants can be 
reasonably avoided. 

Drinking water quality and public health considerations 
shall be given a greater weight than costs or cost savings. 

The PWSB recognizes that there are contaminated ground
waters in California which need to be cleaned up and where 
the resulting product water represents a significant 
resource which should not be wasted. In some situations, 
it may be reasonable to consider the use of these treated 
contaminated groundwaters for domestic use. Some communi
ties may not have any choice. in such cases, the public 
health principles set forth in the following section should 
be used to guide the evaluation of such situations. 

C. Principles 

1. Altemative sources of drinking water reasonably 
available to a water utility should be evaluated as 
to comparative risk (assuming MCLs are, or can be, 
met) . These risks should be compared to cost benefits 
and a judgement made as to the best source to be used 
within reasonable cost factors. 

2. In evaluating the relative risk comparison of 
alternative sources, additive effects of multiple 
contaminants are an Important consideration. 
Generally, consideration of allowing direct reuse of 
contaminated groundwater should be limited to single 
toxic contaminants or a limited number of similar 
chemicals which can be reliably treated with the same 
process. 

3. Blending may be considered acceptable In lieu of 
treataent for relatively Ibw levels (i.e., less than 
ten times the MCL) of contaminants which have lower 
levels of associated risk as long as the blending 
process is fully reliable and takes place prior to any 
entry into the distribution system. 

D. Principles Governing Use of sigqif^cantly ppntaminated 
Groundwaters 

1. Groundwater containing multiple contaminants, ground
waters which are likely to contaiin unknown contaminants 
(such as groundwater subject to contamination from a 
hazardous waste disposal site), or highly contaminated 
groundwater should not be considered for direct hximan 
consumption where alternatives e.re available. 
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2. 

5. 

Where alternative sources present greater overall risks 
or are not available, and the groundwater contains 
high concentrations of contaminants or multiple 
contaminants, the treatment process used to treat the 
contaminated groundwater prior to direct usage in a 
domestic water distribution system must be commensurate 
with the degree of risk associated with the contami
nants. As a minimum, treatment for relatively high 
risk sources shall include use of the best available 
treatment technology defined for that contaminant by 
the Environmental Protection Acfency. Furthermore, the 
treatment processes must have full reliability features 
consistent with the type and degree of contamination 
in the groundwater. 

The treatment process used must be capable of reliably 
producing water meeting MCLs in the discharge line 
from the final treatment procsss at all times. Any 
water from other sources that is available for blending 
prior to entry into the distribution system should be 
used to provide an additional safety factor. 

Facilities for treating water containing specific 
contaminants, for which the MCL is higher than the 
maximum contaminant level goal (MCLG) and where the 
water is intentionally added to the distribution 
system, should be designed and operated to meet the 
MCLG where this can be accomplished in a cost effective 
manner. 

Projects proposing to use highly contaminated ground
water as a source of domestic water supply should be 
subjected to a public hearing or meeting prior to the 
issuance of a domestic water supply permit, regardless 
of compliance with MCLs. 
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^VpBOit^"^' REGION IX 

75 Hawthorne Street 
San Francisco, Ca. 94105-3901 

J u n e 1 9 , 1992 

Mr. Gary Yamamoto 
Office of Drinking Water 
Department of Health Services 
1449 West Temple Street 
Los Angeles, CA 90026-5698 

RE: Draft Proposed Plan for the Glendale North 
Plume OU of the San Fernando Valley Superfund Project 

Dear Mr. Yamamoto: 

EPA has received your letter dated June 12, 1992 regarding 
comments on the Draft Proposed Plan for the Glendale North Plume 
Operable Unit (May 21, 1992). EPA would like to take this 
opportunity to respond to your comments. 

1. Proposed Cleanup Plan 

Data regarding contaminants in the groundwater in the Glendale 
Study Area obtained by EPA during the remedial investigation was 
used to estimate the health risks associated with exposure to the 
groundwater. As stated in the Draft Proposed Plan, EPA completed 
a risk assessment for the Glendale North OU in January 1992 that 
estimated the potential risks to public health under current 
situations and under potential future situations. The risk 
assessment examined the potential health effects if individuals 
were exposed to contaminated groundwater from the upper and lower 
zones of the aquifer. Chemicals of potential concern for the 
Glendale North OU used in the risk assessment calculations 
included: TCE, PCE, carbon tetrachloride, 1,1-DCA, 1,2-DCA, 1,1-
DCE, total 1,2-DCE, nitrate, and others including some metals 
detected in both trace quantities and, on occasion, above MCLs. 

Some metals including arsenic, nickelr mercury, zinc, and 
chromium were detected above MCLs in one or more of the shallow 
monitoring wells, during the initial sampling event of September 
1989. The initial event took place shortly after the wells were 
developed and the samples were not filtered to remove any suspended 
solids. All subsequent sampling events included filtering of the 
samples to accurately represent the levels of dissolved metals 
constituents. No metals with the exception of chromium and lead 
which were detected just once at levels just slightly above their 
MCLs and mercury which was detected twice at levels just slightly 

Printed on Recycled Paper 



labove the MCL, in one coarsely filtered sample have been detected 
above MCLs since the initial sampling event. In addition, the 
sampling data from the initial sampling event was not verified and 
therefore is not reliable. The administrative record guidance 
directs EPA not to include unvalidated data in the administrative 
record and therefore EPA may not rely upon such data in remedy 
selections. 

EPA believes that samples collected during the initial 
sampling event contained suspended particulate matter. The samples 
were not filtered and were preserved using nitric acid 
preservative. The nitric acid preservative effectively dissolves 
the suspended solids in the samples thus increasing the metals 
concentrations in these samples. This particulate matter may have 
been introduced during drilling or from formation disturbance of 
the naturally occurring sediments. The first step in any treatment 
of the extracted groundwater will include prefiltration prior to 
treatment for VOCs to ensure the removal of any particulate matter. 
These particulates may be the result of several factors including 
well construction, well development, and sampling techniques. The 
EPA believes that these particulates do not accurately reflect in-
situ groundwater conditions for the unfiltered samples. EPA 
believes that the metals detected in some monitoring wells during 
the initial sampling event are not compounds of concern for the 
Glendale North OU and that they do not pose any risk to public 
health. In addition, EPA will continue to monitor the groundwater 
of the Glendale Study Area to ensure that metals are not 
contaminants of concern. 

The preferred remedy would require treatment of the 
groundwater to MCLs for all contaminants of concern. Therefore, 
any water to be accepted by the City of Glendale is expected to 
meet all current MCLs. EPA's preferred alternative involves 
reinjecting the treated water if the City declines for any reason 
to accept the water. Enclosed for your review are two memoranda 
that further support EPA's position regarding metal detections in 
groundwater samples obtained during the early sampling events (see 
attachments 1 and 2). 

2. Background on the Groundwater Contamination in the San Fernando 
Valley 

We will change the Proposed Plan to reflect this more accurate 
information, as provided by you. 

3. Selection of Cleanup Alternatives 

CERCLA Section 121(e) provides that no permit shall be 
required for the onsite portion of any remedial action. Therefore, 
no permit can be required for the design, construction or operation 



of the VOC treatment plant. However, all substantive requirements 
of any permit which would have been required shall be included in 
the selected remedy through the process of state identification and 
EPA selection of applicable or relevant and appropriate 
requirements ("ARARs"). EPA has solicited ARARS for the onsite 
portion of the remedy from the State of California in compliance 
with the National Contingency Plan, 40 C.F.R. Section 300.515(h). 
For further information on ARARs see the Administrative Record. 
Because the preferred remedy is described as including provision of 
the water to the City of Glendale (assuming the City accepts it), 
EPA would not consider the actual distribution of the water by the 
City to be part of the selected remedy. Such action by the City 
would have to meet any otherwise applicable permit requirements. 

As stated above in response to #1, the preferred plan would 
require treatment of extracted groundwater to MCLs for all 
contaminants of concern. We also explained in that response why 
contaminants other than VOCs are not expected to occur in the 
extracted water. The Administrative Record identifies applicable 
or relevant and appropriate requirements for reinjection, as 
developed through correspondence with both the California 
Environmental Protection Agency and the Regional Water Quality 
Control Board, the agency with jurisdiction under state law over 
reinjection. While a permit for onsite reinjection would not be 
required, all ARARs selected for reinjection in the remedial action 
would be met. 

4. EPA's Preferred Alternative 

Your office indicated that the following sentence is not 
clear: "EPA is the lead agency for this project and the Department 
of Toxic Substances Control of the State of California 
Environmental Protection Agency (CAL-EPA) is the support agency." 
This sentence states that DTSC is the support agency to EPA for the 
San Fernando Valley Superfund cleanup, per the definition in 40 
C.F.R Section 300.5 (see attachment 3). 

Should you have any questions please do not hesitate to 
contact me at (415) 744-2249 or have your attorney contact Marcia 
Preston of the EPA Region IX Office of Regional Counsel at (415) 
744-1388. 

Sincerely, 

^^—Claire Trombadore 
Project Manager 



cc: Marcia Preston, EPA Office of Regional Counsel 

attachments 



MEMORANDUM CHMHIl l 

TO: " Claire Trombadorc/EPA 

Kevin Mayer/EPA 

COPIES: SybU Hatch/CH2M HILL/SFO 

FROM: Daniel Wendell/CH2M HILL/LAO 
Andy Austin/CH2M HILL/LAO 

DATE: June 16, 1992 

SUBJECT: Review of Metals Data from Monitoring Wells Located in the Glendale 
Study Area, North Operable Unit Area, San Fernando Valley 

PROJECT: SFO69125.05.01 

Introduction 

To better evaluate and manage RI/FS efforts in the Glendale Study Area, EPA has divided 
the area into the "Glendale North Operable Unit" and "Glendale South Operable Unit" 
(Figure 1). Groundwater samples obtained from EPA's RI monitoring wells in the 
Glendale North Operable Unit (GNOU) area have been analyzed for potential organic and 
metal contaminants. Results of metals analyses indicate that metal concentrations are 
generally lower in filtered samples relative to unfiltered samples (CH2M HILL, December 
30, 1991). Some metals have been detected in concentrations above primary and secondary 
MCLs, primarily in unfiltered samples. These unfiltered samples do not appear to 
accurately reflect insitu groundwater conditions (CH2M HILL, December 30, 1991). This 
memorandum provides a review of potential groundwater contamination in the GNOU area 
by metals that have promulgated primary or secondary MCLs. Primary MCLs are health-
based standards whereas secondary MCLs address aesthetic concems such as taste and 
odor. As part of this work, available metals concentration data were compiled and 
reviewed for RI wells and production wells located in the GNOU area. 

Background 

To date, 29 RI monitoring wells have been constructed in the GNOU area to better define 
the horizontal and vertical extent of contamination. Eleven of these monitoring wells are 
shallow water table monitoring wells (also referred.to as "vertical profile borings" or 
"VPB"s), and 18 are "cluster wells" that are completed at deeper intervals. Most of the 
shallow water table monitoring wells in the GNOU area have been sampled for metals four 
times, and three of the wells have been sampled five times (CS-VPB-()4, CS-VPB-05, and 
CS-VPB-06). The most recent sampling event was in April 1992; analytical results are not 
yet available for this sampling event. Cluster weUs in the area have been sampled for 
metals three times, with the most recent sampling occurring in April 1992. 
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Dedicated submersible pumps for purging and sampling have recently been installed in 
most of the RI monitoring wells, and were used during the most recent (April 1992) 
sampling event. Prior to this sampling event, samples were typically obtained by installing 
a temporary submersible pump, purging, and then collecting groundwater samples with a 
bailer. However, dedicated submersible pumps for purging, and bladder pumps for 
sampling, were instaUed in CS-VPB-01, CS-VPB-04, CS-VPB-05, CS-VPB-07 and CS-
VPB-08, were installed after the initial sampling, and were used in subsequent sampling 
efforts. 

Metal samples from RI wells in the GNOU area have been obtained without the use of 
filters, using 1.2 um filters, and using 0.45 um filters. Resulting metals analyses have 
differed, indicating that metals concentrations are at least partially dependent upon filtering 
methods (CH2M HILL, December 30, 1991). Available data indicate that "sampling 
artifacts" can be significant in unfiltered samples (CH2M HILL, December 30, 1991). 
Sampling artifacts are related to the sampling process, and are unique to the well bore area. 
These artifacts include drilling fluids that have invaded the formation, and corrosion 
products that form in and near the well bore and sampling systems. Iron oxyhydroxides 
are a common corrosion product within a well bore environment and can strongly adsorb 
metals. Care must be taken to prevent these materials from entering the sample, or else 
the sample will not be representative of aquifer conditions. To address potential problems 
with sampling artifacts, metals sampling protocol for the RI monitoring wells now specifies 
use of 0.45 um filters. Such filtering is recommended by EPA (1986). 

Discussion of GNOU Area Metals Data 

To better evaluate which type of RI monitoring well samples (unfiltered, 1.2 um fiDltered, 
or 0.45 um filtered) best represent metals concentration within insitu GNOU area 
groundwater, results of metals analyses from production weUs were compiled and 
compared with nearby RI monitoring well data (Appendix A). Due to prolonged pumping, 
these production wells should not be affected by well bore/sampling artifact effects, and 
samples from these wells should reflect the amount of metals transported by the local 
groundwater system. These wells are sampled without filters, using bottles that contain 
preservatives (Becky Luman, June 4, 1992; Ray Natario, June 4, 1992). Because many of 
the RI monitoring wells in the area are screened near or opposite production well screen, 
the two data sets should be similar (Figure 2; Appendix B). For example, RI monitoring 
wells CS-VPB-05, CS-C05-160, and CS-C05-290 are opposite much of the screen of 
production well CS-45 (Figure 2). 

To aid in comparison of production well data and RI monitoring well data, the wells were 
divided into two local "subareas" that consist of relatively closely spaced wells (Figures 1 
and 2; Tables 3 and 4). Because of the close proximity of the wells and similarity of 
screened intervals, and providing that sampling artifacts effects are not present, RI 
monitoring wells within each individual subarea should exhibit similar metals 
concentrations as the nearby production wells. 

Metals concentration data for samples obtained from Subarea 1 and 2 production wells 
most closely resembles filtered data from the RI monitoring wells (Tables 1 and 2). 
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Results of unfiltered samples indicate relatively high concentrations of metals (commonly in 
exceedence of one or more primary and/or secondary MCL), and are not reflective of 
production well data. Therefore, unfiltered data are fiot considered to be representative of 
the metals content of local insitu groundwater. 

Elevated concentrations of metals within the unfiltered samples are probably related to 
sampling artifacts. The sampling artifacts may have several possible origins. Most 
importantly, during installation of the temporary submersible pump used for purging it is 
likely that rust and other material iaside the casing well was disturbed, resulting in 
suspension of particulate matter within the well; introduction of the bailer caused additional 
disturbance. Particulates that became suspended in the water within the well casing at this 
times may have been incorporated into the bailed samples, digested by the acid preservative 
in the sample bottle, leading to results that do not accurately reflect insitu groundwater 
conditions. For the above reasons, further discussions of metals data for the GNOU area 
concems only filtered data. 

Available production well data and filtered RI monitoring well data indicate that 
groundwater in the GNOU area generally meets both primary and secondary MCLs for 
metals (Table 3; Appendix C). Only four filtered RI monitoring well samples exhibit 
primary or secondary MCL exceedences: 

• CS-COl-105. March 1991 sample results indicate 2,280 ug/1 iron 
(secondary MCL = 300 ug/1), and 271 ug/1 manganese (secondary MCL = 
50 ug/1). Adjacent deeper cluster wells are below iron and manganese 
MCLs. It is possible that these relatively high iron and manganese 
concentrations represent field and/or laboratory contamination. 

• CS-C02-180. March 1991 sample results indicate 54 ug/1 manganese 
(secondary MCL = 50 ug/1). This represents a relatively small exceedence 
of a secondary (aesthetic) MCL. 

• CS-C02-250. May 1990 sample results indicate 91 ug/1 lead (primary MCL 
= 50 ug/1), and 8 ug/1 mercury (primary MCL = 2 ug/1). A subsequent 
sample (March 1991) indicates nondetectable concentrations of these 
elements. Adjacent deep and shallow CS-C02 cluster wells also indicate 
nondetectable concentrations of lead and mercury. 

• CS-VPB-06. May 1990 sample results indicate 3.4 ug/1 mercury (primary 
MCL = 2 ug/1). A subsequent sample (May 1990) indicates nondetectable 
concentrations of mercury. 

Summary and Conclusions 

Previous work in the San Fernando Basin has shown that metals concentrations may vary 
depending upon filtering methods, and that unfiltered metals samples from RI wells are 
influenced by sampling artifacts. Production well samples are not influenced hy sampling 
artifacts, and are therefore representative of local groundwater conditions. Metals data 
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from production wells located near some of the RI wells indicate generally low 
concentrations of metals, with all metal analytes below primary and secondary MCLs. 
Comparison of metals concentration data for the production wells with nearby RI 
monitoring wells indicates that concentrations of metals within filtered monitoring well 
samples are most similar to production well samples. Therefore, filtered RI monitoring 
well samples appear to provide the most representative metals data for insitu groundwater. 
Filtered metals data obtained from RI monitoring wells are generally below primary and 
secondary MCLs. The two observed primary MCL metals exceedences in filtered RI weU 
samples have not been replicated. One of two observed secondary MCL metals 
exceedences in a filtered RI well sample (CS-C02-180) was relatively low, and the other 
(CS-C02-105) may have been affected by sample contamination. Results of the recent 
April 1992 quarterly sampling event, as well as results of ongoing groundwater monitoring 
by EPA in the eastem San Femando Valley Basin, wiU help address these issues. 
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TABLE I 

North Oparable Unit Metals Data for Subarea 1 (sorted by filter size) 

Weil Date 

Production Weils: 
G-14 
G i l 

May-89 
May-89 

Flit. 

Size 

Filtered Analyses. 0.45 um: 
CS-C03-100 

CS-C03-325 

CS-C03-465 

CS-C03-550 
CS-C04-290 
CS-C04-382 
CS-C04-520 

Apr-91 

Apr-91 

Apr-91 
Apr-91 
Mar-91 
Mar-91 

Mar-91 

0.45 u 

0.45 u 

0.45 u 
0.45 u 
0.45 u 
0.45 u 

0.45 u 
FStered Analyses, 1.2 um: 

CS-C03-100 
CS-C03-100 
CS-C03-325 
CS-C03-465 

CS-C03-465 

CS-C03-550 
CS-C03-550 

CS-C04-290 

CS-C04-290 

CS-C04-382 

CS-C04-382 

CS-C04-520 

CS-C04-520 

CS-VPB-03 

CS-VPB-04 

CS-VPB-04 

CS-VPB-04 
CS-VPB-04 
CS-VPB-07 

CS-VPB-07 
CS-VPB-07 
CS-C03-325 

Apr-91 
May-90 
May-90 

Apr-91 
May-90 

Apr-91 
May-90 

Mar-91 
May^90 

Mar-91 

May-90 

Mar-91 
May-90 

Jan-91 

Apr-91 

Sep-90 
May-90 
Jan-90 

F8b-91 
Sep-90 
Jan-90 

Apr-91 

1.2 u 
1.2 u 
1.2 u 

1.2 u 
1.2 u 

1.2 u 

1.2u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 
1.2 u 
1.2 u 

1.2u 

1.2 u 
1.2 u 
1.2u 

mmm&mm^mmmmmmmmmMm 
>MCL 

As 
50 

< 1 
< 1 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
0.0 

1.9 

0.0 
1.4 

0.0 

0.0 

0.0 

1.2 

0.0 

0.0 

0.0 

0.0 

2.2 

16.0 

0.0 

0.0 
16.0 

1.0 

Ba 
2,000 

246 

71 
69 

56 
85 
82 

57 

248 

68 

58 

82 

77 

57 

116 

123 

74 

Cd 
10 

< 1 
< 1 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Cr 
50 

< 5 
< 5 

0 

0 

0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

28 

0 

70 

7 
0 

0 

Pb 
50 

2 
2 

0.0 
0.0 

0.0 

0.0 
0.0 
3.0 

2.4 

0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

2.2 
0.0 

0.0 

14.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Hg 
2 

<0 .2 
<0 .2 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 

0.7 
0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.6 

0.0 

0.0 

0.0 
0.0 

0.4 

0.0 

0.0 

Se 
10 

1 
< 1 

4.2 
0.0 

0.0 
0.0 
1.1 
1.6 
0.0 

1.1 
0.0 
0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

1.4 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 
Secondary MCL 

Cu 
1,000 

<20 
<20 

0 

4 

4 
4 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Fe 
300 

<20 
< 2 0 

44 

57 
66 
93 
85 
134 

227 

65 

141 

108 

20 

153 

210 

8 

25 

113 

Mn 
50 

14 
14 

16 
31 

27 
41 
22 
16 

15 

21 

23 

29 

32 

16 

14 

13 

17 

21 

Zn 

10 
7 

16 
0 

5 
0 
17 
5 

0 

14 
22 
15 
0 

11 
8 

13 

4 

12 

4 

10 

0 
0 

8 

5 

28 
28 

8 

0 

33 
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TABLE \ 

North Operable Unit Metals Data for Subarea 1 (sorted by filter size) 

Well Oate 

Unfiltered Analyses: 

CS-C03-100 

CS-C03-325 

CS-C03-465 

CS-C03-550 

CS-C04-290 

CS-C04-382 

CS-C04-520 

CS-VPB-04 

Notes: 

Apr-91 

Apr-91 

Apr-91 

Apr-91 

Mar-91 

Mar-91 

Mar-91 

Sep-89 

Flit. 
Size 

Unfilt 
Unfiit 

Unfilt 

Unfiit 

Unfilt 

Unfiit 

Unfiit 

Unfilt 

All values in ug/1 

>MCL 

2 

2 

2 

2 

2 

2 

2 

1 

r r r 
mmmmmmmm^mmmmmmimmmmmmmi 

As 
50 

3.1 
0.0 

0.0 

1.0 

1.4 

1.2 

0.0 

89.0 • 

Be 
2,000 

358 

127 

147 

71 
128 

94 

69 

Cd 
10 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Cr 
50 

29 
24 

24 

0 

14 

0 

0 

56 • 

Pb 
50 

5.1 

2.1 

2.0 

4.4 

6.5 

1.4 

1.0 

0.0 

' G * wells ara Grandview wails and are sometimes referred to as ' G V 
"CS" - Crystal Springs wells 

" * " - denotes analyte detection above MCL 

" 1 " - denotes sample with detection above primary MCL. 

Ho 
2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Ss 
10 

2.5 
1.0 

0.0 

0.0 

1.1 

1.7 

0.0 

0.0 

1 
Secondary MCL 

Cu 
1,000 

15 
10 

14 

49 

5 

0 

0 

39 

"2 " - denotes sample with detection above secondary MCL (not shown where primary MCL is exceeded) 

Fe 
300 

28,100 
23,200 

31,800 

12,800 
12,200 

8,720 

8,570 

Mn 
50 

286 

295 < 

307 < 
135 ' 

218 < 

96 

86 

Zn 

78 

112 

• 154 

89 

48 

28 

15 

55 
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TABLE a. 

North Operable Unit Metals Data for Subarea 9kJsorted by filter size) 

Well Date 

Production Wells: 
CS-45 

CS-45 
CS-46 

CS-46 
CS-50 

CS-50 
G-1 

G-2 
G-12 

G-15 

Mar-84 
Jul-81 

Mar-84 
Jul-81 

Jul-81 

Mar-79 
May-89 
May-89 
May-89 

May-89 

Flit. 

Size 

Filtered Analyses. 1.2 um: 

CS-C05-160 

CS-C05-160 

CS-C05-290 

CS-C05-290 
CS-VPB-05 
CS-VPB-05 
CS-VPB-05 

CS-VPB-05 

Mar-91 

May-90 

Mar-91 

May-90 
Feb-91 

Sep-90 
May-90 

Jan-90 
Unfiltered Analyses: 
CS-VPB-05 

Notes: 

Sep-89 

1.2u 

1.2 u 

1.2u 
1.2 u 

1.2u 
1.2u 

1,2 u 

1.2 u 

Unfilt 

All values in ug/1 

>MCL 

1 

1 r 1 r w ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ m m 
As 
50 

<10 
<10 
<10 

<10 

< 1 0 
<10 
<1 
<1 
<1 
<1 

0.0 

0.0 

0.0 
0.0 
0.0 
11.0 

0.0 

33.0 

Ba 
2,000 

75 

158 

124 

Cd 
10 

2 
2 
2 

2 
2 

2 
<1 

<1 
<1 
<1 

0.0 

0.0 

0.0 
0.0 
0.0 

14.0 • 

Cr 
50 

<10 
<10 
<10 

<10 
<10 
<10 
< 5 

< 5 
< 5 

< 5 

0 

0 

17 
0 

0 

60 • 

Pb 
50 

<10 
<10 
<10 

<10 
<10 

<10 
2 

2 
5 

2 

1.1 
0.0 

1.1 
0.0 

0.0 
0.0 

0.0 

0.0 

"G" wells are Grandview wells and are sometimes referred to as "GV" 
"CS" - Crystal Springs wells 

" * " - denotes analyte detection above MCL 

" 1 " - denotes sample with detection above primary MCL. 

Ho 
2 

<1 
<1 
< 1 
< 1 
< 1 
<1 

<0.2 

<0 .2 
<0 .2 

<0.2 

0.0 

0.4 
0.0 
0.0 
0.3 
0.0 
0.8 

0.0 

Se 
10 

8 
3 
4 

3 
3 
3 

<1 
<1 
1 

<1 

1.6 

0.0 

2.2 
0.0 
0.0 
0.0 
0.0 

0.0 

1 
Secondary MCL 

Cu 
1,000 

<20 
<20 
<20 

<20 
<20 
<20 
<20 

<20 
<20 

<20 

0 

0 

0 

0 
0 

75 

" 2 " - denotes sample with detection above secondary MCL (not shown where primary MCL is exceeded) 

Fe 
300 

<20 

<20 
<20 

<20 

71 

72 

8 

Mn 
50 

<10 
<10 
< 1 0 

30 

< 1 0 
30 
14 

14 
14 

14 

17 

16 

15 

Zn 

10 
10 
10 

30 
80 
20 
27 

6 
12 

7 

0 

8 

9 
12 
14 
40 
8 

110 
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TABLE 3 

Glendale Study Area, North Operable Unit Area Metals Data 

Well Date 
Flit. 
Size 

Filtered Anelyses. 0.45 um: 

CS-C03-100 

CS-C03-325 

CS-C03-465 
CS-C03-5S0 
CS-C04-290 
CS-C04-382 
CS-C04-520 

Apr-91 

Apr-91 

Apr-91 

Apr-91 
Mar-91 
Mar-91 
Mar-91 

0.45 u 

0.45 u 

0.45 u 
0.45 u 
0.45 u 
0.45 u 
0.45 u 

Filtered Analyses. 1.2 um: 
CS-COl-105 
CS-COl-105 
CS-C01-285 
CS-C01-285 
CS-C01-558 

CS-C01-558 

CS-C02-062 
CS-C02-062 

CS-C02-180 

CS-C02-180 

CS-C02-250 

CS-C02-250 

CS-C02-335 

CS-C02-335 

CS-C03-100 

CS-C03-100 

CS-C03-325 

CS-C03-465 

CS-C03-465 

CS-C03-550 

CS-C03-550 
CS-C04-290 
CS-C04-290 

CS-C04-382 

CS-C04-382 

Mar-91 
Oct-90 
Mar-91 
Oct-90 
Mar-91 
Oct-90 

Mar-91 
May-90 
Mar-91 

May-90 

Mar-91 

May-90 

Mar-91 

May-90 

Apr-91 

May-90 

May-90 

Apr-91 

May-90 

Apr-91 

May-90 
Mar-91 

Mav-90 
Mar-91 
May-go 

1.2 u 
1.2u 
1.2u 

1.2u 
1.2 u 

1.2u 
1.2u 

1.2u 
1.2u 

1.2u 

1,2u 

1.2u 

1,2u 

1,2 u 

1.2 u 

1.2 u 

1.2u 

1.2 u 

1.2u 

1.2u 

1.2 u 
1.2u 
1.2u 

1.2u 

1.2u 

>MCL 

2 

2 

1 

1 
Prlrnary ̂  

As 
50 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

1.8 

0.0 

1.3 

0.0 

1.1 
0.0 

0.0 

0.0 

0.0 

1.9 

0.0 

1.4 

0.0 
0.0 
0.0 

1.2 

0.0 

liisliiiiiiiiiiiB 
Be 

1,000 

246 

71 
69 
56 
85 
82 
57 

106 

93 

62 

87 

51 

58 

73 

248 

68 

58 

82 

77 

Cd 
10 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Cr 
50 

0 

0 

0 
0 
0 
0 
0 

0 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Pb 
50 

0.0 

0.0 

0.0 
0.0 
0.0 
3.0 
2.4 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 

0,0 

91.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 

• 

Ho 
2 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

8.0 

0.0 

0.0 

0.0 

0.0 

0.7 
0.0 

0.0 

0.0 

0.0 
0.0 

0.0 
0.0 

0.0 

• 

Se 
10 

4.2 

0.0 

0.0 
0.0 
1.1 
1.6 
0.0 

1.1 
0.0 
0.0 
0.0 
0.0 

1.5 
0.0 

3.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

1.4 
0.0 

Secondary MCLs 

Cu 
1,000 

0 

4 

4 

4 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Fe 
300 

44 

57 
66 
93 
85 
134 
227 

2,280 

62 

72 

57 

181 

148 

128 

65 

141 

108 

20 

153 

• 

Mn 
50 

16 

31 

27 
41 
22 
16 
15 

271 

8 

42 

6 

54 

40 

26 

21 

23 

29 

32 

16 

• 

• 

Zn 
5,000 

16 

0 

5 
0 
17 
5 
0 

16 
104 

17 
15 
12 

16 
36 

0 

38 

0 

26 

0 

17 

14 

22 

15 
0 

11 
8 

13 
4 
12 

4 
10 
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TABLE 3 

Glendale Study Area, North Operable Unit Area Metals Data 

Well 

CS-C04-520 
CS-C04-520 

CS-C05-160 

CS-C05-160 
CS-C05-290 
CS-C05-290 
CS-C06-185 
CS-C06-278 
CS-VPB-01 

CS-VPB-01 
CS-VPB-01 

CS-VPB-02 

CS-VPB-02 

CS-VPB-03 

CS-VPB-04 

CS-VPB-04 
CS-VPB-04 

CS-VPB-04 
CS-VPB-05 

CS-VPB-05 

CS-VPB-05 

CS-VPB-05 

CS-VPB-06 

CS-VPB-06 

CS-VPB-06 

CS-VPB-06 

CS-VPB-07 

CS-VPB-07 
CS-VPB-07 
CS-VPB-08 
CS-VPB-08 
CS-VPB-08 
CS-VPB-09 
CS-VPB-09 

Date 

Mar-91 

May90 

Mar-91 
May-90 
Mar-91 
May-90 
May-90 

May-90 
Fab-91 

Sep-90 
Jan-90 

Sep-90 

Jan-90 

Jan-91 

Apr-91 
Sep-90 

May-90 

Jan-90 

Feb-91 

Sep-90 

May-90 

Jan-90 

Feb-91 

Sep-90 

May-90 

Jan-90 

Feb-91 
Sep-90 
Jan-90 
Feb-91 
Sep-90 
Jan-go 
Sep-90 
Jan-90 

Flit. 
Size 

1.2 u 

1.2 u 
1.2 u 

1.2 u 
1.2 u 
1.2 u 
1.2 u 

1.2 u 
1.2 u 
1.2 u 
1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 
1.2 u 

1.2 u 

1.2 u 

1.2U 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 
1.2 u 
1.2 u 

1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 

>MCL 

1 

1 
f t imaf j iMi^ i f^ 

As 
50 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

2.2 
16.0 

0.0 

0.0 

11.0 

0.0 

0.0 

7.0 

0.0 

0.0 

16.0 

0.0 
0.0 

0.0 

Ba 
1,000 

57 

75 

158 

92 

116 

124 

43 

123 

153 

Cd 
10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 
0.0 

0.0 

Cr 
50 

0 

0 

0 

0 

0 

0 

28 
0 

70 

17 

0 

0 

9 

0 

0 

7 
0 

9 
0 

0 

Pb 
50 

2.2 
0.0 

1.1 
0.0 

1.1 
0.0 
0.0 

0.0 

0.0 

0.0 

14.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

Ho 
2 

0.0 

0.6 
0.0 

0.4 
0.0 
0.0 
0.5 

0.5 

0.0 

0.0 

0.0 
0.0 

0.0 

0.3 

0.0 

0.8 

0.5 

0.0 

3.4 

0.4 
0.0 

0.5 
0.0 

0.0 

• 

Se 
10 

0.0 
0.0 

1.6 

0.0 
2.2 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 
0.0 

0.0 

Secondary MCLs 

Cu 
1,000 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

Fe 
300 

210 

71 

72 

8 

8 

8 

24 

25 

9 

Mn 
50 

14 

17 

16 

16 

13 

15 

11 

17 

11 

Zn 
5,000 

0 
0 

0 
8 
9 
12 
8 

23 

11 

8 

5 
28 
28 

14 

40 

8 

35 

48 

19 

8 
0 

4 
20 

22 

I I 
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TABLE 3 

Glendale Study Area, North Operable Unit Area Metals Data 

Weil 

CS-VPB-10 

CS-VPB-10 
CS-VPB-11 
CS-VPB-11 
CS-C03-325 

Date 

Sep-90 

Jan-90 
Sep-90 
Jan-90 
Apr-91 

Unf3tarad Analyses: 

CS-C03-100 

CS-C03-325 
CS-C03-465 

CS-C03-550 

CS-C04-290 

CS-C04-382 
CS-C04-520 

CS-VPB-01 
CS-VPB-02 

CS-VPB-04 
CS-VPB-05 

CS-VPB-06 
CS-VPB-08 

CS-VPB-09 

CS-VPB-10 

CS-VPB-11 

Notes: 

Apr-91 
Apr-91 

Apr-91 

Apr-91 
Mar-91 

Mar-91 
Mar-91 
Sep-8g 
Sep-gg 

Sep-8S 

Sep-89 
Sep-89 

Sep-89 
Sap-89 

Sep-89 

Sep-89 

Bit. 

Size 

1.2 u 

1.2u 
1.2u 
1.2u 
1.2u 

Unfilt 
Unfilt 

Unfilt 

Unfilt 
Unfilt 

Unfilt 
Unfilt 
Unfilt 
Unfilt 

Unfilt 

Unfiit 

Unfilt 
Unfilt 
Unfilt 

Unfilt 

Unfilt 

All values in ug/1 

>MCL 

2 

2 

2 
2 

2 

2 
2 

1 1 
i!llil«iiiiiiiiiiliiii»^^^ 

As 
50 

0.0 

0.0 

1.0 

3.1 

0.0 

0.0 
1.0 

1.4 
1.2 
0.0 

95.0 

50.0 

89.0 

33.0 
25.0 
59.0 
85.0 

39.0 

115.0 

• 
• 
• 

• 
• 

• 

Ba 
1,000 

74 

358 

127 

147 
71 

126 

94 
89 

Cd 
10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
6.0 

0.0 

0.0 
14.0 

0.0 
0.0 
0.0 

6.0 

0.0 

• 

Cr 
50 

0 

0 

0 

29 

24 
24 
0 

14 
0 
0 

99 

49 
56 

60 
26 

72 
120 

73 

83 

• 

• 
• 

• 
• 
• 
• 

Pb 
50 

0.0 

0.0 

0.0 

5.1 

2.1 
2.0 
4.4 

6.5 

1.4 
1.0 

55.0 
15.0 
0.0 

0.0 

0.0 
10.0 
8.0 

10.0 

25.0 

"G" wells are Grandview wells and are sometimes referred to as "GV" 

"CS" • Crystal Springs wells 

" " - denotes analyte detection above MCL 

" 1 " - denotes sample with detection above primary MCL. 

• 

Ho 
2 

0.2 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
3.4 

0.0 
0.0 

0.0 

1.4 
3.5 
0.0 

0.0 

0.0 

• 

• 

Se 
10 

0.0 

0.0 

0.0 

2.5 

1.0 
0.0 
0.0 

1.1 

1.7 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 
19.0 
0.0 

18.0 

0.0 

• 

• 

Secondary MCLs 

Cu 
1,000 

0 

0 

0 

15 

10 
14 

49 
5 

0 
0 

58 

70 
39 

75 

32 
100 

82 
63 

78 

" 2 " - denotes sample with detection above secondary MCL (not shown where primary MCL is exceeded) 1 

Fe 
300 

113 

28,100 

23,200 
31,800 

12,800 
12,200 

8,720 
8,570 

Mn 
50 

21 

286 

295 

307 
135 • 
218 ' 
96 " 

86 ' 

Zn 
5,000 

13 

43 

33 

78 

• 112 

• 154 
' 89 

48 

28 
15 
94 
110 
55 

110 

65 
120 
220 

160 

240 

J 
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Otvision o( Jiatf R. KpntsoKty. 
Ccnsultinf en(lnetts« Inc. 

TZTU 22 CHEKICM. AKALTSU 

D«t« ot Mporc ^li^hi 
Labors cor: 
Naat 
R i i T o T 
S4«p l€ r 

%cnh f/gnrnftrj i ^b l 

0«(c/Tl»« Sample • 
Collected ^ / ;6 / f f 

Ub Saaplt ID Ho. J 5 o g B ^ 
Slfnacure u » . ^ . 
Director ^ L ^ i ^ 5 - U<y^>^ 
Saapltr 
Eaployed iy 

^ 

ID«(«/Ti«« S«*ple -y / 
I Received at Ub ^ ' ' ^ / ' ^ 

Utre leWlnc 
TlMa Observed? TU 

iSystea 
jNuaber 

DescriprloftJow 
Saaplini Point 
Naae/No. ol Sample T j (SCation 
Source , ^ <^\ Mg'l , j , l^ | j '^" ,> M H M ' ^ U J . ^ M M 
Date ^ Tioe oC Sample | Vater Type | User ID -• jSubaitted to SVQIS By 

r Y M H D D T T T T | I I I I I ! 

1 
1 1^A/U-

UNTTS 

; ^ > \ 

•g /L 
1 a g / L 

Bff/L 
a^yL 
. £ / L 

CONSTITUEHT 

Analyzing Azeney ( U b o r a i o r y ) 
To ta l Hardness es CaC03) 
Calciua (Ca) 
Magnesiua- (Hjt 
Sodiua (Na) 
Potass iua (K) 

Tota l Cat ions aeq/L Value: L». LfiĈ  

T 
sToktt 

CODE 

28 
900 
91i 

• » 7 
• « 9 

W7 

ANAlY^i 
RESULTS 1 

<? 

•fi 
/ 
.? 

5 1 
(?0 

^ 
:9 

a 

« 
rf 

# 

0 
c 
sd s 
^ 

•g /L 
•g /L 
-C/L 
-'.? L 

* Bg/L 
* ag/L 

O . g / L 
1.4-2.4 ag/L 

Total Alkal ini ty as CaC03) 
M r o x l d e (<i^\ 
Carbonate (C03) 
d;carocnate (hCOS) 
SuUatc (S04) 
Chloride (Cl) 
Nitrate <N03) • 
Fluoride (P) Teap. Depend. 

T o t a l Anions aeq/L Valuet ^ . ^ f . 

410 
71830 

445 
- " V 

445 
. 9i0 
MflSO . 

» 1 

^^ 
^ 

/. 
« 
« 

I 
2 
7 

p 
6 
fe 

1 a>3 0 j 

/ 8 
<5 

m 

• 

5, 
il 

^ 

[̂  
2 

iy 

Std Units 
** uaho/ea 

* * * •g/L 
TORfrr 

•ffrr •g/L 
• 2 5 0 - 5 0 0 

H (Laboratory) 
peeltle Conductance (E.C.) 

Total Fil terable R e s i m 
at 180 dec C (TOS 

T5r 
l y a m 

^M^ 

Apparent Color (unfiltered) 
Odor Threshold at 60 deg <!; 

; (TDS) 
^ O n l l l l 

Ub turbidiiT 
MBAS 

:^W 
I . 

** W O - 1 ^ - 2 2 0 0 

•TlJSJ^r 
TT 
"WT 

W 50ft«ld06-

M 

30^ 

E 

C? 2 

^ \ ' 



O U l t ' J JC rtCW 14 • u o P, 03 

)̂̂ ' 

-• .> - •' CO fTAtl DtCFT, Of PUKIC KiAlfTh ^3;f 
nOKTCOHUT UBOtATORIBS 

Division of Jaaes M. Kont ioaery . 
Consult ing Engineers, I n c . 

SYSTEM NAME 4 NW8ER. \ C i f 1^ 0^ d l C n d ^ l C / GV i ^ l l I 

• THE FOLLOVIHC CONSTITUEKT^ AJIE REPOftTEO IN UC/L « 

] 

i 
3 

n a RfifOfttiNG 
UNITS 

50 ug/L 
1000 Uff/L 

10 ug /L 
50 ug /L 

1000 ug/L» 
300 ug/L» 

50 ug/L 
50 ug/L* 

2 ug/L 
10 ug/L 
50 ug/L 

5000 ug/L 

eofisTIWWt "• 

Arsenic (Asi 
Bariua ( i a ) 
Cadaiua (Cd) 
Chroaiua (Total Cr) 
Copper (Cu) 
I r o n (Fe) 
Lead (Pb) 
Manganese (Mn) 
Mercury (Hg) 
Seleniua (Se) 
S i l v e r (Ag) 

\T1 
T 

Zinc (Zn) 1 

stoAtt 
cooe 
l O O J •• 

1007 
1027 • 
1034" 
1043 • -
lOiS 

. 1051 
1655 

71900" •• 
'• IU7 

1077 
10« 

ANALViSi 
WSULTS 

J\ 

1 

r 
7 

z 
2̂ 

^. 
< 
/ 

^ ^ 

<. 
0. 

/ 
• 
< 
<. 
X 

T c 
I 
^ 
s?, 
Q 
J. 
^ 
^ 
/ 

1 
_2 

ORGANIC CSBMICALS 

0 .2 ug /L 
4 ug/L 

100 ug/L 
5 ug /L 

100 Uf;/L 
10 ufj/L 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2 . 4 - 0 
2 ,4 ,5-TP Silvex 

Date ORGANIC Analyses Coapleted 

3$3W 
• 3«40 

" WiftO" 
39^00 • 

• 3*730 
3*045 
73^72 

i f K H b' D 
ADDITIONAL ANALYSES 

I KTU 
C 

S t d . U n i t s 

• « / L 
• g / L 
• g / L 

rrto I L 
'* / / 

F i e l d Turbi<iity 
Source Teapera tu re 
Ipangel ier Index Source l e a p . 
U n g e l l e r Index a t 60 deg C 
F i e l d pB 
Aggress iveness Index 

silica 
Phosphate 
i o d i d e 
Sodiua Absorption Rat io 
Asbes tos . 
^ l i / v n o i n u M 

, „ . — i!- J - — • * - J - t - f - . r - H <•-

. 

«207ft 
10 

71*14 
7iS13 
00400 

• 8J3fl3 • 
00*55 
00(50 
71865 

• 00*31 
S1455 " ' " • 

..̂  
- ^ ^ C j . L . 

L 
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'ct^''iTATt oEFir be euWiC HiAUm i l > ^ 
' • HOKrCOMERt UitMRATdlUIS 

Division of Ja«es M. Noot idae ry , 
Consul t ing Sngincerii,; I n c . 

• ' ' • , • •' • - v , • 

TITU 22 C8U2CAL AKALTSIS 

U b i a a p l e ZO Ho" [Data o t A e p o r t 
I'Mfii 

Signature Lab . 
Di r ecjp r J ^ i ^ i ^ U 

Cbo%^% 
Labcra to r 

KaM o l 
Saap le r 

'V\m^9^;^</<^^^(^ 
Dat t /T i«« S a a p l e ^ i ', 
Co l l e c t ed ^ h ' b l Z ^ 

Saapler 
employed ly f €^ ^ c ^ J ^ - ^ 

|Date/Tiae Saaple 
[Received at Ub 

jVere Holding 
JTlaes Observed? YES 

Systea 

DescriptiorK^C^ ] 

ISystea 
[Huaber 

Sampling Po in t ' 
Naae/NoT o t Sample^ . , , . , ~" 
Source (jV iMc^ll ^ 

Station 
Nuaber 

Date fc T i a e of Sample Vater Type j 
^ I 
n 

User ID jSubaitted to SVQIS By e i Tiae of 
j i ^ l^ lg l t lg l 
r Y K M D D T T T T 

i I 

MCL REPORTING 
UNITS 

CONSTITUEWT StbRrt 
CODE 

"AJJACYIET 
RESULTS 

Analyzing Agency (Labora to ry ) S Total Hardness (as CaC03) 
Oalciua < C a r ^ 

28 M 
2: 

• £ / L 
"HT 7 IT igTIT 

Hagneslua (Mg) »g7L. nag 
?5J 

' 2 
I E I EE lua (t^a) 

fot 'assiua XVj •957-ajTr 
T o t a l Ca t ions 

fE 
•eq/L Value; v5. ^ 

Total Alkalinity (as CaC03) "4l?r / j y iO ag/L 
.»^L riydroxide (oIT 

Carbonate k03) 
71830 

143" 2ES3 
Pica ? o c n a t e j SCOJ) 
luTIaie 
Chloride 

r?04T •94r 
"547" 

g^.g.^l 
" a ^ 

* ng/L 
Nitrate <N03) 
Fluoride (P) Teap. Depend. 
•eq/L Valuei 5'.72. 

7I55g- i ag/L 
l . 4 « Z . 4 agTlT U 

Total Anions 1̂  

1 std Units 
[ * • uaho/ca • 

1 * • • a i /L • 
1 Wits 

TOM 
^WJ 

1 0 . ^ a«/L • 
**25O-500-M 

p8 (Uboraiory) 
Specific Conductance (E.C.) 

403 
• •• * 5 

7 
6 

T 
^ 

^ f 
s 

Toul F i l u r a b l * Mfldue 
V at i » det C (TOS) 

Appaceat Color (Unentered) 
Odor Threshold at 60 deg C 
Ub Turbidity 
H&AS 
io ** *06-1«>0-5200 

70300 
81 
«i ' 

dJ07* •• 
36260 

»*• 500-U w 2 
p 

Q 
f« 

?̂ 

• 
» 

^ 

<? 

0\ 

l O 

http://i4.ua


KUb 

CC«. «TAT€ o m . Of PV«iC HLAim 

KOtrrC^KEItT LOORATORJftS 
Division of j a a e s M. Mcntgoacry, 

Consult ing Engineers* I n c . 

fijjf 

SYSTEM NAME 6 NUMBERi \ C^^ o ( Gl&M'MC^ ^ ^ ^ ^ ^ 

* THE FOLLOVIHC CONSTITUENTS ARE REPORTED IN UC/L * 

1 

1 

T •WL kfi<•bktl̂ 40 
UNITS 

50 uf/L 
TOOO' " u g / L 

10 ug/L 
50 ug/L 

1000 ug /L . 
300 ug/L* 

50 ug/L 
50 ug/L* 

2 ug/L 
10 ug/L 
50 ug/L 

5000 ug/L 

CONSTITUENT 

Arsenic (As) 
ia r iua (Ba) 
Cadaiua (Cd) 
Chroaiua (Total Cr) 
Copper (Cu) 
Iron (Fe) 
Lead (Pb) 
Manganese (Mn) 
Mercury (Hg) 
Selenlua (Se) 
Silver (Ag) 
Zinc (Zn) 

[Tl 
T 

STORCT 
CODC 

• "\'<Al 
1007 
1027 
103A" " 
1042 
1045 
1051 
1055 

71*00 
1147 
1077 
10*2 

Aî ALVm f 
LttSULTS 1 

^ 

1 1 

^. 

^ 
<> 

1 
^ 
^ 
< 
SL 
<. 
f 
* 
<1 
4i. 

-i 

^ 

/ 
A 
^ 
a 
a. 
^ 
A 
/ 
/ 

6 
ORGANIC CaZXICALS 

I 
i 
i I 

0.2 ug/L 
4 ug/L 

100 ug/L 
5 ug/L 

• 100 ug/L 
10 u ; / L 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2 . 4 . 0 
^,"^;5-tf i i lvex 

Date ORGANIC Analyses Coepleted 

3*3*0 
39340 

• 3*iW 
3*^00 
3*730 
3*045 
?3i7i 

Y r K M b" b 
ADDITIONAL ANALYSES 

] 

1 

1; 

KTU 
C 

Std. Units 

ag/L 
ag/L 
ag /L 

• : • • 

nrif?.//. 
^ 

- i -Xl J 

Field Turbidity 
^ u r e c Temperature 
Langclier Index Source Teap. 
Langelier Index a t 60 deg C 
/ ield p« 
Aggressiveness Index 
S i l i c a 
Phosphate 
lodiie 
Sodiua Absorption Ratio 
Asbestos 
'%\sxrr\\f\\Atr\ 

. 

82078 
10 

' 71^14 
"71613 
00400 
823*3 " 

• 00*55 • 
00^50 

" 71865" 
"00*31 

81855 

i. 

' 

= 2 . : . / 
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c c r rATf^o tM.^Of ' ruwc t«Ai.T« T / ^ V 

HONTCOHiRT LAivRATORJIS 
Division ef. Jaaes K. Kootgoaeryi 

Consulting Engineers. Inc. 

TITLI 22 CSXMICAL ANALYSIS 

Data ot Report 

Uboratory 
|HaM_l__Mi2 
Riaaol 

' Saapler 

UlJiflSl 
V)^/xnvY)tMJ \Jib5 

Ub Sa.ple ID No, ^ ^ ^ ^ ^ ^ 

Signature U b 
Director 
Saapler 
Eaployed By 

^ i ^ r y J ^ S"S<>^*'^ 

bac'a/Tiaa S a a p l a - / 7 IDate/Tiae Saapie <-/ 7 {Vere Bolding 
iColUcCed ^ / ^ / S f (Received at Ub Z ' V ^ f IT1««« Observ 

Systea >,.. /, >-.i , / iSystea 
Naae Q ll/f iO/ g f g ^ / J - y i Q - iHuaber 

Observed? YZS 

^ Description of 
Saapling Point 

Date i Tiaa of. Sample 
I 

««r Type | 
161 1 
C7S I 

(Station 
JNuaber 

USer 
UL 

TF 
U 

luLltiel \ h W ^ , ' > > ' 

1= 

J 

— hcL WWWlKc 
UNITS 

ag /L 
a « / t 
ag/L 
ac/L 
- g / L 

CONSTITUEkl 

Analyzing Agency (Ubo ra to ry ) 
To ta l Hardness (as CaC03) 
Calciua (Ca) 
Magnesiua ^Mg) 
Sodiua (Na) 
Potassiua (Kii 

T o t a l Cat ions acq/L Yaluei . ^ . Z ^ " 

T 
r"stbkrt 

CODE 

28 
• 500 

* U 
927 
*2* 
*37 

RESULTS 1 

^ 

6 
/ 
J 

fi 

/ 
H-
\ 
t 

,? 

l l 
"5 
• 
• 
• 

, 

0 
^ 
f 
(^ 

c 
6 

if 
Total Alkalinity (as CaC03) T[?r ag/L 
Hydroxide (OH) 
Carbonet- (C03) 

ag/L •7T535" 
445 sa 

-ii^i m. 5;caroonate ihC0,>) —0 ^ ^ 

I Sulfate (S04) 
Chloride (CTT 

l 4 r 0 
: ^ L 

_ i5 ag/L 
l.A>2.4 aiTT 

Nitra te (NOT)" 
"jsr im taX "Anions 

Fluoride (P) Teap. D< 
aeq/L _Vjluet ,e;. f ^ 

Depend. 

T 

t 

1 

std Units 
•* uaho/ea • 

*** ^ afVL • ' 
UWlK 

T0« 
KTU 

• ?y.5 ag/L • 
• " «̂  250-500-i-

pB (Uboratory) 
Specific Conductance (E.c.) 
Total FiltcrabU fcesldua 

at 180 deg C (TDS) 
Apparent Color (Unfiltered^ 
Odor Threshold at 60 deg C 
Ub Turbidity 
MBAi 
io "•*00-1600-2200" 

403 
95 

T 
"4 

» 

' ^ 
11 
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703O0 
Sl 
86 

•••6207* ' • 
3*260 

*** 500-U w vA i rs 
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Ti 
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CCl $TAU OtPl* 9L tVJJ.Mft iJSAVTb 
^ 'A/^/ 

HQKFCOKERT LABORATORIES 
Divis ion of Jaaes K. Montgoacry, 

Consult ing Engineers» I n c . 

SYSTEM NAME k NUMBERj N Cl+M q \ ^ I C / ^ l ^ l C / 6 \ / tOc l l l\ 

* THE FOLLOVINC CONSTITUEKTS AK£ REPORTED IN UG/L • 

W L WfoktlMO 
UNITS 

50 ug/L 

1 0 0 0 • • U 5 ; L 
10 Ug/L 
50 ug/L 

1000 ug/L» 
300 ug/L* 
50 ug/L 
50 ug/L* 
2 ug/L 
10 ug/L 
50 ug/L 

5000 ug/L 

eoMitiTufei^t 
Arsenic (As) 
Bariua (Ba) 
Cadaiua (Cd) 
chroaiua (Total Cr) 
Copper (Cu) 
Iron (Fe) 
Lead (Pb) 
Manganese (Mn) 
Mercury (Hg) 
Seleniua (Se) 
Silver (Ag) 
zinc (in) 

[T" 
T 

^^ 

SfokH 
CODE 
1002 •• 
1007- • 

• - 1 0 2 7 
103^ 

••""10-42 
1045 
1051 
1055 

~7l*"00" 
1147 
1077 

10*2 

ANALYSES 
1 RESULTS 

• 

^ 

< 

4 

Q 

rz 7T 
r^t^ 
< 

-< 
/ 

k 
^ C 
JLC 
< 

1 
•i 

^ 

-i* 
— 

.2. 
y-
A 
J 
L 
? 

/ 

ORGANIC CSEMICALS 

0.2 ug/L 
4 ug/L 

100 ug/L 
5 ug/L 

100 Ug/L 
10 ug/L 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
l . i - D 
2,4,5-TP Silvex 

Date ORGANIC Analyses Coapleted 

3*3*0 
"3*3iO " 
39480 
3*iOO • 
3*730" 
39045 
73672 

Y i H H t > D 
ADDITIONAL ANALYSES 

t 1 1 1 
1 
} 

1 1 
f . 1 J 

1 

KTU 
C 

Std. Units 

•g/L 
•g/L 
•^/L 

Wfl/L 

3 

• indie 

Field Turbidity 
Source Teaperature 
Ungelier Index Source Tesp. 
Ungeller Index at 60 deg C 

Field pH 
Aggressiveness Index 
Silica" 
Phosphate 
Iodide 
Sodiua Absorption Ratio 
Asbestos 

"211^0111^^^ 

:ates Secondary Drinking Vater Staw lar( 

82078 
10 

71814 
71813 
00400 
82383 
00*55 
00550 

•"718i5 
"00*31 
81855 ••• • 

s 

JB 

-

I t 

. { 
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cc« STATS o t n OP py tuc HSALTW 

HOKTCOIfERT LAJHriUTORItS 
Division of Jaats N. Hontgoaery, 

Consulting Engineers, Inc . 

TITU 22 CSZMICAL ANALTSSS 

Data of Report 

Laboratory 
Naaa 

^ / ^ / ^ ^ 

Î MmmoLA^QL 

U b i a a p l e Xfi Ho.~ 
ie i ie9 

Signature Ub . ^ /o t 
Director ^g/yviA^^v^-^«=»*^^ 
Saapler 
Eaployed By 

^ Haaa o< 
Saap le r 
Data /Tiae Saaple 
Col lec ted 

] IDate/Tiae Saaple 
^/\^J,\%^. |R«ceived at Ub a/zc^M^ 

(Vere Boldin« 
ITlaes Observed? YES 

Haae ( ^ \ t w 6 ^ \ V 
D e s c r i p t i o n of 
Saapl ing Foin t 

Systea 
Nuaber 

Kaae/NoT of Saaple 
Source 

{Station 

Date 4 Tiae of S 
6 V l^Je>U^l t^ iNuaber I | j M [ I 1 I J l_i 

ample I Vater Type | User ID i^ubaitted to SVQIS By 
I M I 

I l l l l I 

McL WWWiNc" 
UNITS 

CONSTITUENT STORE! 
CODE 

TRAnSET 
RESULTS 

A n a l y z i n g Agency ( L a b o r a t o r y ) 
T o t a l Hardness ( a s CaC03) 

28 
15J" 

98 
5t7r Calciua (Ca7 SEE 
ag/L >fagneslua (Mg) 

Sodiua (Wa) 
•5Tr 
TIT * i ^g<r Potassiua rCr 

aeq/L Value; 
T3T M T F ^ 

T o t a l Ca t ions gm 
•EE Total Alfcaiinity (as CaC03) 

bydroxide ( b S P 
TTO" l a a ag/L 

3SZE Carbonate (C03) 
7Tn5" 

4 I F 
a;caroenate ynCOir 
Sulfate (S04) 

xrr x g L 

57r 
M ^ l ^ 

chloride (en* 
•*4r 

TTKO" 
^ ag/L 
i 5 ag/L 

1.4.2:; a { / r 
N i t r a t e (NOTT 
Fluoride Vy^rn?: 

Vaiuci 
. Depend. •95r Z2 ?^ 

T o t a l Anions 41 
•eq/L 

Std Uni t s 
^* uaho/ea T H (Uboratory 1_ TRJT Mnz 

^pg paci f ic Conductance ( E . c . T 
Total FiltarabJt-Residue 

"TT 

* * e S/L • t 180 det C 
—5r 2 ̂ 2. 

"~T«r 
Apparent Color (Unfiltered) 
Odor Threshold at 60 deg C 
UT Turbidity" 
WA? 

"sr 
"152?^ ITS" 

• 25O-5O0-W0 *̂ *00-1600-2200 ^ J l f i Si^ ^** 5OO-10O0-



'. ua 

il' * "^ 

MONTCOMERY LABORATOUKS . 
Divis ion of Jaaes H. Montgoaecy. 

Consult ing Engineers, Inc . 

•jpijn 

SYSTEM NAME 4 NUMBERi \ 6 l C n j ^ C / 6 V 0 ) ^ ^ 1 2 . ^ 

* THE FOLLOVINC CONSTITUENTS ARE REPORTED IN UG/L * 

I HCL k^PORTINC 
UNITS 

50 • ug/L 
1000 ug/L 

•" 10 ug/L 
" • 50 ug/L 
1000 ug/L* 
• 300 ug/L» 

5a Ug/L 
50 ug/L» 

2 ug/L 
10 Ug/L 
50 ug/L 

5000 Ug/L 

tONSttTUfeNT 

Arsenic (As) 
Bar iua (Ba) 
Cadaiua (Cd^ 
Chroaiua (Tota l Cr) 
Copper (Cu) 
I r o n (Fe) 
Lead (Pb) 
Manganese (Mn) 
Mercury (HgJ 
Seleniua (Se) 
S i l v e r (Ag) 
Zinc (Zn) 

[T l 
T 

SToRtt • 
CODE 
1002 " 
1007 -
1027 
I03i 
10^2 
1045 
1051 
1055 

""71*00 
i i 4 7 
1077 
1092 

AHALV^eS 1 
1 RESULTS 1 

^ 
^ 
O 

•z 
(fi 
<. 
^ 
^ 
2 

f 
m 

^ 
I 

7 
a 
J 
s 
f-
'^ 
^ 
If 
z 
} 
1 i 

ORGANIC CaEKICALS 

0.2 ug/L 
4 ug/L 

100 ug/L 
5 Ug/L 

100 Ug/L 
10 Ug/L 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-0 
i ,4,5-TP Silvex 

Date ORGANIC Analyses Coapleted 

3*3*0 
3*340 
3*^80 
3*iOO 
3*730 
3*045 •• 
73i72 

Y i H M 

— 

b D 
ADDITIONAL ANALYSES 

NTU 
C 

Std . U n i t s 

" a g / L 
• g / L 
ag/L 

m;/u 
^(/ 

• I n d K 

F i e l d Turb id i ty 
Source Teapera tu re 
U n g e l i e r Index Source Teap. 
U n g e l l e r Index a t 60 deg C 
F i e l d pa • • • 

Aggressiveness Index 
Silica 
Phosphate 
iodide 
Sodiua Absorption Ratio 
Asbestos 
<ilMyviinMnn 

!Jt#«« -^<*An«1jrv O r < n H n » U a t » r Sr«n« 

rn 

« r i 

82078 
10 

718U 
71813 
00400 
82383 
00*55 
00650 
71865 
00*31 

" 81855 
• ' 

. . • 

a 

^^ 

^ Q 

-

• \ 
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p. 10 

' ' ' '• CCl.: i iaTf ' t«Ff. 'o# pu«uc t » A w y ; } ^ 

MOKTCOMWTlAicRATOIlI 15 
Division of Jaaes. M* Kdnt|eacry. 

Consulting Engineers. Inc. 

TITLI 22 CSZMICAL ANALYSIS 

Ub 'iaaple ID Ho. Data ot Report 

lubora tory 
Kaaa Mi 

^//'f/6f 
cxrkpmrrii 1^6 

Signature Ub 
Direcjor ^ < 

J 6 0 $ 3 ^ 

Saaoltr 
Eaployed ly 

\/nJr*^ ^ 'Stuj^— 

IMaae of 
Saapler 
Oate/Tiae S a a p l e ^ . 
Collected <^/ tS>l%<] 

Ibate/Tia'e Sample jUere Bolding 
IReceived at Ub 5 / / a / t ' 1 '^**" Observed? YBS 

Systea /-,., 

sc r lp t lon e l J J 
Haae 
]Desci 
feaa£j 
Naacj 

G^c\u^-^i^ = t ^ 

{Systea 
INuaber 

aapllng Point 
aae/No. of Saaple TT] 7 

.Source ^V ^K/.^ f4-_ 
Dace 6 Tiae of S a m p l e | Vater Type | 
^ j£i3iMUJL9JULU I i±L I 

{Station 
INuaber 1,1 J I I I I \ 1 A ^ ^ 1 I Li • jSubaitted to SVQis By 

M^ 0 b t TT - r I 0/ 

User ID 
I M I 

OONiTlTUEW HCL REPORTING 
UNITS 

STORET 
CODE 

• A H A C R E T 
RESULTS 

It Analyzing Agency (Uboratory^ 
Total Hardness (as CaC03^ 

28 OR c 
»g/r 

"IgTU 
Calciua (CaT "5ir 
Magnesiua (Mg) 
So3iua ?Maj "559" 

i: 
iZE 

»otassiua <gy 
aeq/L Value; 

ifsr 
5 1 1 i agTir 

Total Cations t^'0> 

Total Alkalinity (as CaC03) 
Hydroxide (OH) 

T i y ag/L /Wg 
ag/L 
îsTT Carbonaie (C03) 

71830 
—ITT 4 i 1 ^ . - / ^ ^ • . 

l£-ii. »;caroonate (riCO.)) 
Sulfate a 6 i ) 

o-O ^^,2^ SZE: 
A5 a|/L 

l.;-2.A ai/L" 

S^i 
Chloride (Cl) 
Nitrate (NOT) 
Fluoride <?) f? 

Vaiuci 

1?. TI550r 
"~95r ! 

Total Anions aeq/L 
ap. Depend. L21 :a 

Sia Units 

f^. 5:L 

*< uaho/ca" I 8 (Uboratory) TW 2QZ 
pecifie Conductance (fe.C.)" 

Toul Fil terabla Residue 
ar 180 Jeg C (TDS) 

^ 5 I UMd 
* « • s /L 

Apparent,Cploc 
Odor Threshold 

^ 
7030^ 

US' 
f i l t e red^ 

at 60 deg C~ 
82079 

ITT 
Lab Turbidit"f 

"382Wr 
•250-500-600 

MBAS 
>^ *0O-160O-2200 i i* 500-1606 :TOiF 21 
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?'• 

MKTcSi&tT'lAB&lSSSltlU 
rmMif^^ pl'"̂  

Division e( Jaaes K. Kontgoaery, 
Consulting EngineerSi Inc. 

SYSTEM NAME 6 NUMBER I \ t ^ M £rf QlOfVi 'MCy ' 6 V \ / )cUy \ ^ 

» THE FOLLOVINC CONSTITUEKTS ARE REPORTED IN UC/L * 

1 HCL fte(>ot^TIiiO 
UNITS 

• 50 Ug/L 
"1000 Ug/L 

10 ug/L 
50 ug/L 

1000 ug/L* 
300 ug/L» 

•• 50 ug/L 
50 ug/L* 

2 ug/L 
10 ug/L 
50 ug/L 

5000 ug/L 

CbMiTlTUfeJtt 

Arsenic (As) 
6ariua i \»\ 
Cadaiua (Cd) 
Chroaiua (Total Cr) 
Copper (Cu) 
Iron (Fe) 
Uad (Pb) 
Manganese (Mn) 
Hercury (Hg) 
Selenlue (Se) 
Silver (Ac) 
Zinc (Zn) 

T 
StOR£T 
CODC 
1002 • 
1007 
1"027 
1034 
1042 
1045 
1051 
1055 

71900 
i U 7 
1077 
1092 

XHALV f̂ti ' 
RESULTS 

" 

r 

4. 
^ O 

7. 
f. 
< 
K 
< 
/ 
4 

1 
«r 

' 

I . 
7 
/ , 
f . 
^ 
6, 
.•ri. 
i i . 
6i 
1 

A(\ 
^\f Id 

ORGANIC CSEMICALS 

0.2 ug/L 
4 ug/L 

100 og/L 
5 ug/L 

"100 og/L 
10 Uff/L 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2 . 4 . 5 - T J ' Silvex 

Date ORGANIC Analyses Coapleted 

• 3*3*0 
3*340 

" 3*4W • 
3*400 • 
3*730 
3*045 • 
73672 • 

i 
1 

i H H b" b 

I ADDITIOHAL ANALYSES 

1 
1 
1 

i • 

.. 

' I 

<n . 1 
d' 

i' 1 
n 

NTU 
C 

Std. Units 

ag/L 
ag/L 
ag/L 

tvp/l 
- r > ^ . 

* Indl 

Pield Turbidity 
Source Teaperature 
Ungelier ndex Source Teap. 
Ungelier Index at 60 ^eg C 
Field PH 
Aggressiveness Index 
sUica 
Phosphate 
iodide 
Sodiua Absorption Ratio 
Asbestos 
'Slwp'itrinrt'l 

rates Secondary Drinking Vater Sian< lar« 

82078 
10 

71814 
71813 
00400 
82363 
00955 
00^50 
71865 
00*31 
81855 

. 

is 

^ ^ . f 
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w. I ^ • 
c a flATi 0 ^ oe eutUC HCALTB 

MOKTCOKUT UAJxAATOMCS 
Division of Jaaei H. Xonifoaeryi 

Consulting Engineers* Inc. 

TITU 22 CEIHICAL ANALYSIS 

W^ 

l U b ^ p l e ZD Bo'. Date of Report 
^lifJBl 

Signature 
Director 

TaS 
^ e > o ^ ^ l ' 

Ubora to r ; 
Haae 
Naac ef 
Saapler 

'hor\fnnxr)ry\i L^b^ 

Date/Tiac Saaple 
Col lec ted B/iej /^cj 

Saapler 
Eaployed By 

X ^ i . ^ 1 ^ f JS^ ' J^ f 
Date/Tlae Saaple . . 
Received at U b ^ / l t > / 

IVere Bolding 
'g^ ITlaes Observed? YBS 

] 
] 

r lpi ionvjsf J IDCSCI 
ISaapling Po 

ISystea 
• . I Nuaber 

In t 
IStation Naae/No. of Saaple 

1 Source 
Oate fc Tiae of San pie 1 Vater Type | User ID 

W ! I ' l l I 
'iLU.U U'iUi'tj" " 

" MCL RkFORTING 
UNITS 

-

ag/L 
ag/L 
aS/L 
ag/L 
ag/L 

CoHsTlTUfeMT 

Analyzing Agency (Uboratory) 
Total Hardness (as CaC03) 
Oalciua (Oa) 
Magnesiua i[Mg) 
SodiuB (Na) 
Potassiua (R) 

T o t a l Cat ions aeq/L Value: (^, (jH 

m 
T 

1 

r"sTtSRET 
CODE 

28 
*00 *u 
*27 
929 
*37 

RESULTS 

P 
A 
^ 

5 
I 

i 5 
p 
3 

? 
'A 
» 

* 
• 

r; 

IC^ 
^ 
7 
* 

1 
./. 

ag/L 
"SgTT 

Total Alkalini ty <as taC03T 
hydroxide { t t ' T 
Carbonate ^?g5T 

TTT 
71830 

/ 716V 

3i -rsTT 
a m 

MT aicaroonate \nC0lT 
Sulfate (S04) 
Chloride (CTf 
Nitrate (NOT) 

• - s « 
•^jir 

,>t;<9> 
[iiTt: 

* agTT 
45 aS/L 

1.4-2.4 aj/L" 

940 
71450" 213 

Fluoride (P) Teap. Depend. 
•eq/L Value; (p. 6 i 

"55r n 
T o t a l Anions 

Std Uni ts TST ra *• uaho/ea i (Laboratory) 
pecifie Conductance (E.cTy 

Totairi^.tfrablc Residua 
TRT 

ee* •I/L • 
•U5ITI 

To8 " 

at 180 deg C (TDS) 
Apparent Color (Unfiltered) 
Odor Threshold at 60 deg C 
\ «u ».;vu4Jj»« ' 

—vr mm 
i Ub Turbidity 

— g r 

1ST 
"~fffU" 

THLAS ia260 1 P g T 
**• 500-1606-1500 ** 500-1600-2200 O U 

* 250-500-600 

file:///nC0lT
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CCi..*TAU . g * i [ L a OilMC tt«A^ni 

MONTGOMERY LABORATORIES 
Div is ion o( Jaaes M. Montgoaery, 

Consul t ing EnglneerSi I n c . 

7/# 

SYSTEM NAME 6 NUMBER̂  \ CJXjj OJ 6 U K ) ^ 1 0 ' ( 3 V V ^ C ^ ^ ^ 

• THE FOLLOVIM: CONSTITUENTS ARE REPORTED IN UG/L • 

] 
-

-̂  

1 J 

1 MCL REPORTING 
UNITS 

50 ug/L 
1000 ug/L 

10 ug/L 
50 ug/L 

1000 Ug/L« 
JOO ug/L» 

50 ug/L 
50 ug/L» 

2 ug/L 
10 ug/L 
50 ug/L 

5000 ug/L 

CONSTITUEOT-

A r s e n i c (As I 
bariua (Ba) 
Cadaiua (Cd) 
Chroaiua (Total Cr) 
Copper (Cu) 
Iron (Fe) 
Uad (Pbl 
Manganese (Mn) 
Mercury (Hg) 
Seleniua (Se) 
Silver (Ag) 
Zinc (Zn) 

T 
SToftfcT" 
coot 

• 1002 " -
"1007 
1027 " 
1034 
1042 

•""1045 
•• 1051 

1055 
71900 

... j j ^ j . 
107 7 

••' 10*2 

AHALViU 
L RESULTS 

1 

^ 

U\^ 

4C 

^ 
< 
4. 
J. 
4 

1 
2 , 
y, 
1 
^\ 
^ 
•:2 

<;'7i 
« 
4 
4 

':2l 

/ ! i\ 
^ 

1 ORGANIC CSEMICALS 

• 

• • • ! 

ni 

1 0.2 ug/L JEndrin 
4 ug/L 

100 ug/L 
5 ug/L 

100 ug/L 
10 ug/L 

Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2.4,5-TP Silvex 

Date ORGANIC Analyses Coapleted 

3*3*0 
3*340 
3*480 
3*400 
3*730 

•"35045 
73672 ••• 

T T H H D b 
3 AIX>IT10NAL ANALYSES 

« KTU 
il C 

" 

S td . Uni ts 

ag/L 
ag/L 
ag/L 

IVA/L 
V 

1 

' 
1 
I 
1 1 
w :• : . . J ' J ' 

Field Turbidity 
Source Teaperature 
U n g e l i e r Index Source Teap. 
U n g e l i e r Index at 60 deg C 
Field pa 
Aggressiveness Index 
sHica 
Phosphate 
Iodide 
Sodiua Absorption kat io 
Asbestos 
'Mwyvji^MKM 

' 

82078 
10 

71814' 
"71813 
00400 1 
82383 
00955 
00650 
718i5 
00*31 

"B1I55 • I 

" " 

1 
n 

l-̂ r? • 

[ 

.[IL 

J4 11 
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c9Ci fTATs OE^. Of r u d u ^ t«&|i,ni 
RONTCOMERY LAi>uRATORI KS 

Div i s ion e ( J a a e s M. Montgoaery, 
Consu l t ing EngineerSt I n c . 

TITLE 22 CBEXICAL ANALYSIS 

7/i//f 
P, 14 

.Data o t R e p o r t U b S a a p l e ID Ho. 
Ui iH- l t l 

Signature U b 
Director >HOV*N' 

<I50SSC 
' U b o t a t A 
Naaa ^^^MmM. lAb6 ,u^ r . 3̂̂ >vA-

j R i i T o 
j S a a o I a r 
D a t a / T i a t Saa^l 
Co l l a c t ad 

Saapler 
Eaployed By 

Date/Tiae Saaple . . 
Received at U b ^ / / 5 / S ' f 

IVere Bolding 
JTiaes Observed? '̂ ihllt I 

( D e s c t l p t l o n ^ J 
JSaap l ing FoinT 

YES 

Systaa 
Naaa 

Systea 
Nuaber 

Naae/No. of Saaple ~ ~ r ~ j S t a t i o n 
1 Source G \ J WtiA^ IC' _ INuwber 
j O a t c 6 T i a e of Sample | Vater Type j User I p iU.l.ia L\I,M " " 

m^mfrW,^ I Bi I L.I I-J ! 

-•• hcL WfOftTlNG 
UNITS 

• 

«g/L 
ag/L 
ag/L 
ag/L 
ag/L 

CONSTITUENT 

Analyrlng Agency ( U b o r a t o r y ) 
Tota l Hardness ( a s CaC03;i 
Calciua (Ca) 
Magnesiua (Hg) 
Sodiua (Na) 
Potass iua (R) 

Total Cations aeq/L Valuer ^ . 5 - L 

[Tl 
T 

s«k« 
CODE 

28 
•*00" 
*16" 
*27 
*2* 
*37 

ANALifS&s 1 
RESULTS 1 

^ 

5 
) 

a 
1 

7̂ 
9 

c 
¥ 

i'r^m 
a. 

2 ^ 
' ^ 

a 

« 
, 

Y 
/ 

A 

T o t a l A l k a l i n i t y ( a s CaC03) / t7 {g ' 
^ ^ ^ U C f 

•g /L 
Hydroxide (off) 
Carbonate (COS) 

TRT 

—ITT 
ag/L gb ? « :T37r 

.££J^ 
•g/L 

picaroonate ^bCOi) 
Sulfate (S04) 
Chloride (CTT 
tj i trate (NOT) 

»^\, 

•?4?r 1 ag/L 
45 JgTir 1 

T o t a l Anions 
Hubrid e (F^ Teap. 

Value: ^ - 'j 
Depend. 

71550' 

"nj5r ^ 1 
It aeq/L K 5 - > 7 

Std Units 
«• uaho/ea • 

• • * i f / L • 
W1T4 

T0» 
jm) 

0 . 5 ag/L • 
* 25O-500rW 

pH (Uboratory) 
Specific Conductance (E.C.) 
ToUl Filterable Residua 

at 1 » dag C (TtS> 
Apparent Color <Ubfiltered) 
Odor Threshold at 60 deg C 
Ub Turbidity 
MBAS 
» *• *06-lW-2200 • • 

" • ^ ^ 

403 
*5 

*^ •la c^a 
70300 

81 
8< 

8207* 
382&0 

•** 500-li ioJ w Q fS 

^ 

» 
» 

t 

t> 

Q 

Z 
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CCl i tATf ocFT. OC evBUfi t ^ ^ A y } ! 

MONTGOMERY LABORATORIES 
D i v i s i o n of J a a e s M. H o n t g o a e r y , 

C o n s u l t i n g E n g i n e e r s , I n c . 

^ ^ 

SYSTEM NAME 6 NUMBER: \ CA\] \ (^ 6 ^ C ' 0 M o <^\l '^\ \Q> 

• THE FOLLOVINC CONSTITUENTS ARE REPORTED IM UG/L * 

ML lt£^oftTlt«^ 
UNITS 

50 ug/L 
1000 ug/L 

10 ug/L 
50 ug/L 

1000 ug/L« 
300 ug/L* 

50 ug/L 
50 ug/L* 

2 ug/L 
10 ug/L 
50 ug/L 

5000 ug/L 

it^sntibn 
Arsenic (As) 
Bariua (Ba) 
Cadaiua (Cd) 
Chroaiua (Total Cr) 
Copper (Cu) 
Iron (Fe) 
Lead (Pb) 
Manganese (Hn) 
Mercury (Hj) 
Seleniua (Se) 
Si lver (Ag) 
Zinc (Zn) 

[T" 
T 

ST(sm 
coot 1002 • 
1007 -
1027 •• 
1034 
1042 
1045 
1051 
1055 

71*00 
•' 1147 - ^ 

1077 
10*2 

A M A L Y ^ 1 
RESULTS 1 

j ^ i 

1 

4 

4 
d 

"* 

7 
^ 
1̂  

T 
u 
j 

< ^ 
/ ^ \ 
AC^ 
< 

1 
» 

c ^ 

J_ 

^ 

<^ 
J. 
1 
f 
a 

ORGANIC CHEMICALS 

0.2 ug/L 
4 Ug/L 

100 ug/L 
5 ug/L 

100 ug/L 
10 ug/L 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2 ,4-6 
2,4,5-TP Silvex 

Date ORGANIC Analyses Coapleted 

3*3*0 
3*340 
3*480 
3*400 • • 
•3*730 
"3*045 
"73672 • • 

Y 1 M M b b 
ADDITIONAL AXALTSES 

W u 
<; 

Std. Uni t s 

•g /L 
ag/L 
ag/L 

rt\oii-h 

^ ( n / * < r 

Field Turbidity 
Source Teaperature 
Langelier Index Source Teap. 
U n g e l i e r Index at 60 deg C 
F ie ld pH 
Auress iveness Index 
silica 
PTiOSphate 
Iod ide 
Sodiua Absorption Ratio 
Asbestos 
'?t\\^VY\^r\^A^/^ 

« r . a « i ^ - « » . > J - - . - ( S - J - L J U _ . _ " l F T T Z . rrr . 

82078 
10 

71814 
71813 
00400 
823^3 
00*55 
00650 
718*5 

"00*31 • 
11855 . 

• • . : : • • • ; . • 

, •..,. .:• 

• ' 1 -• • • • 

• 

*̂ i 

^ 

M M l ^ 

3 . / 



APPENDIX B 

] 

2 

J 



CITY OF LOS ANGELES 
HEADWORKS WELL SUMMARY 

Well 
Name 

LAFCD 
No. Location 

Well 
Year Capacity Surface Diameter 

Drilled (GPM) Elev. HP/RPM (inches) 

Total 
Depth 

(ft) 

341 

355 

437 

456 

495 

445 

Screened 
Interval 
Depths 

(ft) 

105-195, 
230-303, 
312-323 

105-173, 
194-211, 
225-258, 
267-306, 
312-336 

104-184, 
194-205, 
222-252, 
267-343, 
404-412 

238-445 

235-362, 
390-450 

165-190, 
210-300, 
310-400 

Status 

Inactive, available 
for future use. 
Pump pulled. 

Inactive, available 
for fuhue use. 
Pump pulled. 

Inactive, available 
for future use. 
Pump pulled. 

Inactive, available 
for future ase. 
Pump pulled. 

Inactive, available 
for future use. 
Pump pulled. 

Inactive, available 
for fiiture use. 
Pump pulled. 

HW-25 3894BB 400' ± S.W. of Riverside Dr. 
75' ± N.W. of Thompson Ave. 
80' ± S.W. of Storm Channel 

HW-26 3893L 425' ± S.W. of Riverside Dr. 
175' ± N.W. of Irving Ave. 
300* ± S.E. ofWell3893K 

HW-27 3893K Griffith Park-near end of Allen 
Ave. (north of L.A. River) 

HW-28 3893M approx 400' N.W. of Allen Ave. 
approx 1295' S. of Riverside Dr. 

HW-29 3893N south of flood channel 
approx 300" E. of Riverside Dr. 
and Main Street 

HW-30 3893P south side of channel close to 
1 Riverside & Main St. 

162* from well 3893N 

1956 3100 477.3 

1956 2100 477.2 

1956 2700 477.9 

1967 3600 480.30 

1968 3700 480.00 

1978 4300 482.7 

20 

20 

20 

20 

20 

20 

Source: LADWP, 1991a 



CITY OF GLENDALE 
GRANDVIEW WELL SUMMARY 

Well 
Name 

LAFCD 
No. Location 

Year 
Drilled 

1916 

1916 

1923 

1929 

1929 

1953 

1954 

1961 

Capacity 
(GPM) 

1600 

1700 

2000 

2000 

2000 

~~ 

1500 

Surface 
Elev. 

470.00 

471.00 

468.00 

488.60 

468.20 

472.60 

483.80 

470.60 

Bowl 
Elev. 

470.31 

471.32 

457.50 

489.93 

455.76 

461.62 

478.80 

470.87 

IIP 
(RPM) 

125 

125 

150 

200 

200 

200 

250 

125 

Well 
Diameter 
(inches) 

16 

16 

18 

18 

18 

24 

24 

20 

Total 
Depth 

(ft) 

500.0 

500.0 

504.0 

494.0" 

534.0 

606.0 

619.0 

500.0 

Interval 
Depths 

(ft) 

112-115, 153-160. 
178-189, 208-217. 
250-283, 298-326, 
346-355, 380-482 

112-122, 146-155, 
188-193, 252-284, 
308-328. 344-356. 
389-460. 468-476 

87-145, 151-200. 
229-259, 269^95 

312-332. 360-372, 
394-474 (535-558, 
567-607)'' 

155-184, 188-260, 
266-355 

150-197, 256-270, 
312-325, 385-400, 
410-538,545-578 

151-191,235-352. 
379-515, 526-552, 
567-592 

258-284, 311-328. 
348-360, 380-462 

Status* 

Slandhy 

Active 

To lie 
Abandoned 
collapsed 
casing 

Active 

Slandliy 

No niDlor, 
but 
operalile 

Caved 
well, not 
operational 

Active 

GV-i 3913 6115 San Femando Rd. 

GV-2 3913A 6135 San Fernando Rd. 

GV-6 3913F 1029 Grand Central Ave. 
(Vault) 

GV-Il 3903A 800 Westem Ave. 

GV-12 3914C 508 Paula Ave. (Vault) 

GV-13 3903M 629 Hazel St. 
(Well and CLj House) 

GV-14 3903N N.W. Comer Griffin 
Manor Park (3119 Flower 
St.) 

GV-15 3913G 6129 San Femando Rd. 
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CITY OF GLENDALE 
GRANDVIEW WELL SUMMARY 

(Continued) 

Well LAFCD 
Name No. Location 

Year Capacity Surface Bowl HP 
Drilled (GPM) Elev. Elev. (RPM) 

Well 
Diameter 
(inches) 

Total 
Depth 

(ft) 

Screened 
Interval 
Depths 

(ft) Status" 

GV-16 391311 1424 Airway 1964 1700 477.60 477.98 200 20 550.0 266-282, 286-306. 
328-348, 362-390, 
394-450, 478-490, 
500-526 

Standby 

Source: Cruz, 1990 
' Active denotes that wells are being pumped. 

Standby denotes that pumps installed, but must have DHS permission to resume pumping. 
** Original total depth of Well G-11 was 640.0. Well was filled with sand to 494 ^. bgs in 1985 due to high sulfur content in groundwater at this depth. 



CITY OF LOS ANGELES 
CRYSTAL SPRINGS WELL SUMMARY 

Well 
Name 

CS^t4 

CS-45 

CS-46 

CS-47 

LAFCD 
No. 

3914K 

3914L 

3914M 

3914G 

Location 

487' S.W. of Flower St. 
1192' S.E.P.L. Paula 
Ave. 

287'S.W. of Flower St. 
1192'S.E.P.L. Paula 
Ave. 

125* S.W. of Flower St. 
1192'S.E. of S.E.P.L. 
Paula Ave. 

209'S.W. of Flower St. 
1493' S.E.P.L. Paula 

Year 
Drilled 

1927 

1927 

1927 

1930 

Capacity 
(GPM) 

Monitoring 

1600 

2400 

-

Surface 
Elev. 

448.05 

456.22 

458,15 

447.78 

HP/RPM 

75/970 

75/970 

75/970 

-

Well 
Diameter 
(inches) 

20 

20 

20 

16 

Total 
Depth 

(ft) 

296.0 

338.0 

357.0 

288.5 

Screened 
Interval 
Depths 

(ft) 

50-^8, 70-87, 
97-160, 167-185, 
209-236, 245-282 

50-93, 107-161, 
220-236, 254-273 
295-328 

50-72, 83-101, 
118-164,230-245, 
265-280, 314-344 

60-120, 130-150, 
195-270 

Status 

Inactive, eventually 
will be destroyed. 

Inactive, available for 
future use. 

Inactive, available for 
future use. 

Inactive, eventually 
will be destroyed. 

Ave. 

CS-50 3914S 710'N. of Aviation Dr. 
130'S.W. of Riverside 
Dr. 

1956 1500 20 330.0 106-164, 178-262, hiactive, available for 
277-312 future use. 

Source: LADWP, 1991a 
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APPENDIX C 

Glendale Study Area, North Operable Unit Area Metals Data 

Well 

CS-COl-105 

CS-COl-105 

CS-C01-285 

CS-C01-285 
CS-C01-558 
CS-C01-558 

CS-C02-062 
CS-C02-062 
CS-C02-180 

CS-C02-180 

CS-C02-250 
CS-C02-250 

CS-C02-335 

CS-C02-335 

CS-C03-100 

CS-C03-100 

CS-C03-100 

CS-C03-100 

CS-C03-325 

CS-C03-325 

CS-C03-325 

CS-C03-325 

CS-C03-465 

CS-C03-465 

CS-C03-465 

CS-C03-465 

CS-C03-550 
CS-C03-550 

CS-C03-550 

CS-C03-550 

CS-C04-290 
CS-C04-290 
CS-C04-290 
CS-C04-290 

Date 

Mar-91 
Oct-90 

Mar-91 
Oct-90 
Mar-91 
Oct-90 
Mar-91 

May-90 
Mar-91 

Mav-90 

Mar-91 
May-90 

Mar-91 

May-90 

Apr-91 

Apr-91 

Apr-91 

May-90 

Apr-91 

Apr-91 

Apr-91 

May-go 

Apr-91 

Apr-91 

Apr-91 

May-90 

Apr-91 
Apr-91 

Apr-91 

May-go 
Mar-91 
Mar-91 

Mar-gi 
May-go 

Filt. 

Size 

1.2 u 
1.2 u 

1,2 u 
1.2 u 
1.2 u 
1,2 u 
1,2 u 

1.2 u 
1,2 u 

1,2 u 
1.2 u 

1.2 u 
1.2 u 

1.2 u 

0.45 u 

1.2 u 

Unfilt 

1.2 u 

0.45 u 

1.2u 

Unfilt 

1.2 u 

0.45 u 

1.2 u 

Unfilt 

1.2 u 
0.45 u 

1.2 u 

Unfilt 

1.2 u 
0.45 u 
1.2 u 

Unfilt 
1.2 u 

>MCL 

2 

2 

1 

2 

2 

2 

2 

2 

1 1 
~~' 

mmmmMmMm^^mmmmmmmimmm 
A* 
50 

0.0 
0.0 

0.0 

0.0 
0.0 

0.0 
0.0 
1.8 

0.0 
1.3 

0.0 

1.1 

0.0 

0.0 

0.0 

3.1 
0.0 

0.0 

1.0 

0.0 

0.0 

0.0 

1.9 

0.0 

0.0 

0.0 

1.4 
1.0 

0.0 
0.0 

0.0 
1.4 
0.0 

Ba 
1,000 

106 

93 

62 

87 

51 

58 

73 

246 

248 

358 

71 

74 

127 

69 

68 

147 

56 
58 

71 

85 

82 
126 

Cd 
10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 
0.0 
0.0 

Cr 
50 

0 

6 

0 

0 

0 

0 

0 

0 

0 

29 

0 

0 

24 

0 

0 

24 

0 
0 

0 

0 

0 
14 

Pb 
50 

0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
91.0 

0.0 

0.0 

0.0 

0.0 

5.1 

0.0 

0.0 

0.0 

2.1 

0.0 

0.0 

0.0 

2.0 

0.0 

0.0 
0.0 

4.4 

0.0 
0.0 
0.0 
6.5 
0.0 

• 

Ho 
2 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
8.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

• 

8e 
10 

1.1 
0.0 

0.0 

0.0 
0.0 

1.5 
0.0 
3.0 

0.0 
0.0 
0.0 

0.0 

0.0 

4.2 

1.1 
2.5 

0.0 

0.0 

0.0 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

0.0 
0.0 

0.0 

1.1 
0.0 

1.1 
0.0 

Secondary MCLA 

Cu 
1,000 

0 

0 

0 

0 

0 

0 

0 

0 

0 
15 

4 

0 

10 

4 

0 

14 

4 
0 

49 

0 
0 
5 

Fa 
300 

2,280 

62 

72 

57 

181 

148 

128 

44 

65 
28,100 

57 

113 

23,200 

66 

141 

31,800 

93 
108 

12,800 

85 
20 

12,200 

• 

Mn 
50 

271 

8 

42 

6 

54 

40 

26 

16 

21 
286 

31 

21 

295 

27 

23 

307 

41 

29 

135 

22 
32 
218 

• 

• 

Zn 
5,000 

16 

104 

17 
15 
12 

16 

36 

0 
38 

0 
26 

0 

17 
16 

14 

78 

22 

0 

33 

112 

15 

5 

0 
154 

11 
0 
8 

89 

13 

17 
4 

48 
12 

C0MB04.XLS: 6/16/92 



APPENDIX C 

Glendale Study Area, North Oparable Unit Area Metals Data 

Well 

CS-C04-382 

CS-C04-382 

CS-C04-382 

CS-C04-382 
CS-C04-520 
CS-C04-520 
CS-C04-520 
CS-C04-520 
CS-C05-160 

CS-C05-160 
CS-C05-290 
CS-C05-290 

CS-C06-185 

CS-C06-278 

CS-VPB-01 
CS-VPB-01 

CS-VPB-01 
CS-VPB-01 
CS-VPB-02 

CS-VPB-02 

CS-VPB-02 
CS-VPB-03 
CS-VPB-04 

CS-VPB-04 

CS-VPB-04 

CS-VPB-04 

CS-VPB-04 

CS-VPB-05 

CS-VPB-05 

qS-VPB-05 

CS-VPB-05 

CS-VPB-05 
CS-VPB-06 
CS-VPB-06 

Data 

Mar-91 

Mar-91 

Mar-91 

May-90 

Mar-91 
Mar-91 
Mar-91 
May-90 
Mar-91 
May-90 
Mar-91 

May-90 

May-90 

May-90 
Feb-91 

Sap-go 
Jan-90 
Sep-89 
Sep-90 

Jan-go 
Sep-8g 

Jan-gi 
Apr-gi 
Sep-90 

May-90 

Jan-90 

Sap-8g 

Feb-gi 

Sop-go 

May-90 

Jan-90 
Sep-89 

Feb-91 
Sep-90 

Filt. 

Size 

Unfilt 

0.45 u 

1.2 u 

1.2 u 

Unfilt 
0.45 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 

1.2 u 
1.2 u 

1.2 u 

1.2 u 
1.2 u 

1.2 u 
1.2 u 

Unfilt 
1.2 u 

1.2 u 

Unfilt 
1.2 u 
1.2 u 

1.2 u 

1.2 u 

1.2u 

Unfilt 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

Unfilt 
1.2 u 
1.2 u 

>MCL 

2 

2 

1 

1 

1 

1 

:Prt»n«!:V;Mcui;li;i:;i 
As 
50 

1.2 

0.0 

1.2 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

95.0 
0.0 

50.0 

0.0 
2.2 

16.0 

0.0 

89.0 

0.0 

11.0 

0.0 

33.0 
0.0 
7.0 

• 

• 

• 

Ba 
1,000 

94 

82 

77 

69 
57 
57 

75 

158 

92 

116 

124 

43 

Cd 
10 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

6.0 
0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

14.0 
0.0 
0.0 

• 

Cr 
SO 

0 

0 

0 

0 
0 
0 

0 

0 

0 

99 
0 

49 
0 
28 

0 

70 

56 

17 

0 

0 

60 
9 
0 

• 

• 

• 

Pb 
50 

1.4 

3.0 

0.0 

0.0 

1.0 
2.4 
2.2 
0.0 
1.1 
0.0 

1.1 
0.0 

0.0 

0.0 

55.0 
0.0 

15.0 
0.0 
14.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

• 

Ho 
2 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.6 
0.0 

0.4 
0.0 
0.0 

0.5 

0.5 

3.4 
0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.8 

0.0 
0.5 
0.0 

• 

Se 
10 

1.7 

1.6 

1.4 

0.0 

0.0 
0.0 
0.0 
0.0 
1.6 

0.0 
2.2 
0.0 

0.0 

0.0 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

Secondary MCI.S 

Cu 
1,000 

0 

0 

0 

0 
0 
0 

0 

0 

0 

58 
0 

70 
0 
0 

0 

0 

39 

0 

0 

0 

75 
0 
0 

Fe 
300 

8,720 

134 

153 

8,570 
227 
210 

71 

72 

8 

8 

8 

24 

""" " 1 

• 

• 

Mn 
50 

96 

16 

16 

86 
15 
14 

17 

16 

16 

13 

15 

11 

• 

• 

1 

Zn 
5,000 

28 

5 

4 

10 

15 
0 
0 
0 
0 
8 

9 
12 

8 

23 

94 
11 

110 
8 
5 

28 

28 

55 

14 

40 

8 

110 
35 

48 1 

C0MB04.XLS: 6/16/92 



APPENDIX C 

Glendale Study Area, North Operable Unit Area Metals Data 

Well 

CS-VPB-06 
CS-VPB-06 
CS-VPB-06 
CS-VPB-07 
CS-VPB-07 
CS-VPB-07 
CS-VPB-08 

CS-VPB-08 
CS-VPB-08 

CS-VPB-08 

CS-VPB-09 

CS-VPB-09 

CS-VPB-09 

CS-VPB-10 

CS-VPB-10 

CS-VPB-10 

CS-VPB-11 

CS-VPB-11 

CS-VPB-11 

Notes: 

.''~~ '̂' 
Date 

May-90 
Jan-90 
Sep-89 
Feb-91 
Sep-90 
Jan-90 
Fab-Si 

Sap-go 
Jan-go 

ssp-gg 

Sep-gO 

JarvgO 

Sep-89 

Sep-90 

Jan-go 

Sep-89 

Sap-go 

Jan-go 

Sep-gg 

RIt. 

Size 

1.2 u 
1.2 u 
Unfilt 
1.2u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 

1.2 u 

Unfilt 

1.2 u 

1.2 u 

Unfilt 

1.2 u 

1.2 u 

Unfilt 

1.2 u 

1.2 u 

Unfilt 

All values in ug/1 

>MCL 

1 

1 

1 

1 

1 

1 

mmmrnmsmm^mmm îimmmmmm 
As 
50 

0.0 

25.0 
0.0 
16.0 

0.0 
0.0 

sg.o 
0.0 

85.0 

0.0 

39.0 

0.0 

115.0 

• 

• 

• 

Ba 
1,000 

123 

153 

Cd 
10 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

6.0 

0.0 

0.0 

Cr 
50 

0 

26 
7 
0 

9 
0 

72 

0 

120 

0 

73 

0 

83 

• 

• 

• 

• 

Pb 
50 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 

10.0 

0.0 

8.0 

0.0 

10.0 

0.0 

25.0 

"G" wells are Grandview wells and are sometimes referred to as "GV" 

"CS" - Crystal Springs wells 

" * " - denotes analyte detection above MCL 

" 1 " - denotes sample with detection above primary MCL. 

Ho 
2 

3.4 

1.4 
0.4 
0.0 

0.5 

0.0 

3.5 

0.0 

0.0 

0.2 

0.0 

0.0 

0.0 

• 

• 

Se 
10 

0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

19.0 
0.0 

0.0 

0.0 

18.0 

0.0 

0.0 

• 

• 

Secondary MCLM 

Cu 
1,000 

0 

32 
0 
0 

0 
0 

100 

0 

82 

0 

63 

0 

78 

" 2 " - denotes sample with detection above secondary MCL (not shown where primary MCL is exceeded) 

Fe 
300 

25 

9 

<? 

Mn 
50 

17 

11 

Zn 
5,000 

19 

65 
8 
0 

4 
20 

120 

22 

220 

13 

160 

43 

240 
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JAMES M. MONTGOMERY, INC. 
365 Lennon Lane, Walnut Creek, California 94598 

MEMORANDUM 

T O : Claire •nrxnbadore DATE: June 18.1992 

F R O M : ElianaMalcUouf F I L E : 887.0312 

P R O J E C T : Glendale Study Area: CLIENT: LADWP 
Nonh Plume OpcraWc Unit (OU) 
FeasibiUty Study OPS) 

S U B J E C T : FIELD FILTERING OF GROUNDWATER SAMPLES 

During the initial sampling (September, 1989) of the Crystal Springs vertical profile 

borings (VFBs), groundwater samples collected for priority pollutant metals were not field 

filtered (JMM, 1991). These samples contained a few slightly elevated concentrations 

(above maximum contaminant levels [MCLs]) of the following metals: arsenic, cadmium, 

chromium, lead, and mercury. Followmg the initial VPB sampling, concern arose over die 

representation of mobile, dissolved metal constituents versus immobile metals sorbed onto 

suspended solids present in the unfiltered groundwater samples, particularly from newly 

installed monitoring wells. In newly installed wells, suspended sotlds that are generally 

immobile in aquifer systems may have been introduced during drilling, or from foraiation 

disturbance of the naturally occurring mineral formations (commonly termed "sampling 

artifacts"). Fuithermore, bailers were used during the initial sampling event since dedicated 

sampling ponqjs were not installed. Using bailers to collect groundwater samples may 

cause the entrainment of suspended solids, which are not representative of mobile 

constituents in the aquifer formation (USEPA, 1989). Additionally, as part of the U.S. 

Environmental Protection Agency (USEPA)-approved protocol, the gioundwater samples 

collected for metal analyses were discharged directly into a sample bottle containing nitric 

acid preservative to increase sample holding times to 6 months. The nitric acid pnesovative 

effectively dissolves the suspended solids in the samples, releashig sorbed, copredpitated, 

and occluded metal ions, thus increasing the metals concentrations hi these samples. 

During all subsequent sampling events in the Crystal Springs area (VPB Resanrpling, 

September 1990; auster Well Sampling Events, May and October 1990), metals samples 

weie Held filtered usmg a 1J2 micron (^m) cartridge filter to more accurately determine the 

mobile, dissolved metals concentrarions in groundwater. During these events, only 

chromium and mercury were detected in one sample each at levels slightly abo>ve MCLs 

Page 1 of4 
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(JMM, 1991). By considering only the most recent sample collected from each of the 

monitoring wells in the North Plume area, no metals were detected above MCLs in the 

Upper Zone of the aquifer. These data indicate that metals are not present at elevated levels 

(above MCLs) on a regional scale and that the detected levels are probably indicative of 

naturally occurring sediments. Therefore, although two metals were detected in one 

sample, each slightly above dieu" respective MCLs, during earlier sampling events, these 

constituents are not prevalent and are not expected to be present in the extracted 

groundwater above their MCLs. Furthermore, the remedial alternatives presented in the 

FeasibiUty Study for the Glendale Smdy Area. North Plume OU (JMM, 1992) include 

prefiltradon to remove suspended solids prior to treatment of the extracted groundwater for 

VOCs. 

Based on the results of previous investigations and on a study of the effect of field fdtration 

on the analysis of dissolved metals concentrations in groundwater conducted as part of the 

Remedial Investigarion (RI) of Groundwater Contamination in the San Femando Valley, 

the 1.2-jim filter was chosen for field filtration of metals samples. Field filtration with a 

1.2-|lm filter is assumed to eliminate errors introduced by the dissolution of imnx>bile, 

suspended particulate matter ("sampling artifacts"), while reducing nonconservative errors, 

if the postulattd facilitated transport mechanisms are inqxvtant in metal transport in aquifers 

(Puis and Barcelona, 1989), Previous investigations conducted by Puis and Barcelona 

(1989) contend that colloids in die range of 0.1 to 1.0 jim may be mobile ui sandy porous 

media; however, questions remain regaidmg the degree of colloid transport through silt and 

clay aquifers (Mason et al., 1992). Hiemenz (1977) also considers particles up to 1 um to 

be coUoidflL However, others (Turner Whitfield, 1980; Horeoce, 1982; and Salomons and 

FOTstner, 1984) have operationally defined 0.45 pm as the border between die dissolved 

and paniculate fractions. In the study conducted as part of die basm-wide RI, seven wells 

in two clusters were selected for filtered and unfiltered metals analyses. These wells 

represented groundwater sampled fiom the Upper, Lower, and Middle Zone depths of the 

aquifer. Three samples were collected from each well and were either unfiltered, passed 

through a 1.2-p,m filter, or passed through a 0.45 |im filter. 

Table 1 presents a summary of each constiment measured, and a relative comparison of die 

1.2-^m-filtered value versus the uniiltered value as a percentage. TTie range and average 

fw filtered sanple value as a percent of unfiltered sample value are also presented on Table 

1. The metals that were most impacted by L2-}im filtering were aluminum, iron, 

manganese, and zmo. The average value for filtered as a percent of unfiltered for these 
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constituents ranged from less than 1 to 4S percent. Barium, calcium, magnesium, and 

vanadium had overall lower concentrations in 1.2-^m filtered samples than unfiltered 

samples. Arsenic values in the 1.2-(im filtered and unfiitovd samples were about die same 

except that the filtered values from the Upper Zone were lower than the unfiltered. 

Chromium values were lower in the l.Z-pm filtered groundwater sanqiles from the Upper 

Zone and were the same as values in unfiltered samples £rom the deeper zones of the 

aquifer. Lead concentrations were lower overall in the 1.2-|im filtered groundwater 

samples, except in the deepest well in CS-C04, where the filtered values were twice the 

unfiltered values. Selenium concentrations were generally lower in concentration in the 

1.2-}im filtered samples. Field filtering had no effect on analyses for antimony, beryllium, 

cadmium, cobalt, mercury, nickel, and thallium, and had very littb effect on sodium. For 

silver and copper, filtering infiuenced analyses performed on groundwater samples from 

CS-C03 wells, but not on those from the CS-O04 wells. 

The influence of filter size on metals concentrations was also investigated by separately 

filtering samples widi a 0.45-^m and a 1.2-^m filter. Table 2 presents a comparison of the 

1.2-M'm-filtered value with die 0.4S-^m-filtered value as a percent for each constituent 

Results from separate analyses performed on the twenty-three 1.2>|im-filtered saixq)les and 

the 0.45-Mm-filteted samples indicated diat die size of die filter did not significandy afiect 

the results for 15 out of 23 constituents. The difference in filter size had the most influence 

on constituents such as antimony, arsenic, copper, iron, manganese, potassium, vanadium, 

and anc. Therefore, die 1.2-\ixa filter was selected for use in subsequ^t sampling events 

to minimize the eS^ects of metals associated with immobile suspended solids. 
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TABU:] 

FILTKKED (1.2 MICRON) SAMPLE VALUES AS A FERCEIST OF UNlilLTERED SAAOLE VALUES 
VQR METALS AND INORGANIC ANALYSES AT SELECTED CLUSTER yfELLS 
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92 
42 
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100 
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97 
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100 
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C&<:03-46S 

1 
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46 
100 
100 
79 
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100 
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0 
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81 
7 

100 
100 
69 
100 
63 
97 
100 
17 
3 
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7 
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TABLE2 

nLTERED (0.45 MICRON) SAMPLE VALUES AS A F i ^ C E N T OF FILTESBEX) (1.2 MICRON) SAMFI£ VALUES 

Ahunimim 
Antimony 
Arsenic 
Bammi 
Bdyllhim 
Cadmilun 
Calcium 

Cobalt 
Copper 
IiQa 
Lead 
Magnesiiiin. 
Manganese 
Macnry 
Nickd 
Potasshun 
Seleninm 
Silver 

Tlulliiini 
Vanadinm 
Zinc 

FOR METALS AND INORGANIC ANALYSES AT SELECTED CLUSTER WELLS 

CS^03-1W 

4S79 
87 
100 
99 
100 
lOO 
102 
100 
100 
100 
68 
100 
101 
80 
100 
lOO 
108 
3S2 
8B 

lOO 
100 
109 
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C S « l 3 - 3 2 5 

100 
100 
100 
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50 
100 
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100 
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51 
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Discussion of Papers 

DISCUSSION OF "Llt«r«tur« Rttvlaw and Model 
(COMET) lor Collold/Melals Transport in Porous 
Msdla," by W. B. Mill*, S. Liu, and F. K. Fong. Martih-April 
1991 IUU«, V. 29, no. 2, pp. 199-208 
6 / Sharon A, Mason, John Baikitch. and James Dragun, 
Thv Dragun Corporation, 3240 Coolldge. BerHloy, 
MlGhlgan 48072.16$4 
Eflect of Filtration on Colloid Twuport tn Soil 
InlroductioH 

Colloid traiuport in subsurface media has been investi
gated and discussed by several re>earchers {Bitten etaL, 1979; 
Jansons et al., 1989; Keswick and Gcrba, 1980; Lance and 
Gerba, 1984; McCarthy, 1990; McDowell-Boyer et aL, 1986; 
Reddy et al., 1981; Woilum and Cassel, 1978; Yaies et al., 1987). 
Mills et a].( 1991) discussed the primary mechanisms that influ
ence the transport of colloids. Futthennore, they have pro
posed a model that can be used to evaluate the significance of 
the transport of colloids in soil systems. 

First, Mills et al. (1991) have correctly identified Browntan 
motion as a primary mechanism affecting colloid transport in 
soil. In general, Brownian motion refers to the suspension of 
colloidal particles in a liquid due to the impact of the molecules 
comprising the liquid upon the colloidal panicles (McDowell-
Boyeret al., 1986; O'Melia, 1980; Prieve and Ruckenstein, 1974; 
Sax and Lewis, 1987; Tien and Piiyatakes, 1979; and Yao et al., 
1971). 

Second, Mills et al. (1991) have correctly identified that 
colloid suiface forces are a primary mechanism affecting col
loid transport in soil. These mechanisms basically cause the 
particles to either "stick" to or repel from one another after 
collision (McDowell-Boyer et al., 1986; and Prieve and 
Ruckenstein, 1974). 

Although Mills etal. (1991) briefly mention filtration, they 
for all practical purposes ignore this mechanism in the model, 

_««wi 

Mwtaian 

Fig. 1. Rangta of dlametars for soil particles and biota 
(Dr«guii, 1888). 

104 

Yet, the effect of this mechanism on colloid transport in soil 
systems and on modeling colloid transport is profound. 
Because the effect of fiitration is not considered in the model, 
the model output may be misleading. 

This paper will briefly discuss the importance of filtration. 
Also, it will present an equation for determining if flltration will 
inhibit the migration of colloidal particles in soil systems. This 
equation should bc utilized to determine if the model proposed 
by Milts el al. (1991) can be used to evaluate the significance of 
the migration of metals via colloid transport in soil systems. 

How SoU Pore Sixt Restrktt CoUoid Trtuaport 
For colloids to migrate in porous media, colloid size as 

well as the pore size of the soil/aquifer material must be 
considered (Dragun, 1988; Enfield et al., 1989; Matthess and 
Pekdeger, 1981; Rege and Fogler, 1988; Tien and Payatakes, 
1979). For migration of a colloidal particle to occur in soil, the 
diameter of the migratingcoUoid particle must be significantly 
smaller than the diameter of the soil pore. If it is not, then the 
particle is "filtered" from the migrating liquid. 

How to Predict tht Effect of Soil Pore She oa 
CoUold Transport 

A general rule for the migration of bentonite particles in 
grout through soil pores can be utilized to estimate the migra
tion potential of any particle in soil. A bentonite particle will 
penetrate soil pores if the ratio, R, is at least 29 and preferably 
greater than 24. K is defined as follows (Spooncr et al., 1984): 

R = D i j / D « (I) 

and Dll == diameter of the particles comprising the soil, where 
15 percent of the soil mass is finer; and Du = diameter of the 
migrating bentonite (or soil) particle, where 85 percent of the 
particles is fmer. 

It is important to recognize that equation (t) can be uti-
li7ed not only for identifying the migration potential of a soil 
particle, but also for colloids, including bacterium and virus 
particles. 

Figure 1 illustrates the ranges of diameters for soil parti
cles and biota. We can show the utility of equation (1) and 
Figure 1 for identifying the migration potential of any particle. 

Bacteria and viruses have diameters generally similar to 
that of clay. According to Figure 1, the Dis for bacteria is 
approximately 1.2 u. For bacteria to migrate, the D| <> of the soil 
must be 30.0 u, based on the previous equation and assuming 
an R equal to 25. 

A further analysis of Figure I will reveal that if this colloid 
is going to migrate, 83 percent of the soil texture must be 
comprised of coarser silt, sand, and gravel. The soil classes 
corresponding to this textural range are sandy loams, loamy 
sands, and sands. Based on this analysis, bacteria should not 
migrate in silty and claysoilsdue to their small pore diameters. 
Likewise, colloidal clay particles should not migrate in silty and! 
clay soils due to their small pore diameters. 

The data on bacteria, virus, and clay migration in soil and 
ground water from many published studies (see Table 1) sup
port the conclusion that colloid size particles generally migrate 
in sand, coarse sand, and gravel. Conversely, bacteria, virus, 
and clay colloid migration in silt and clay soils are restricted via 
fdtration; this conclusion, however, should not apply to mac-
ropores in these soils. 

The model proposed by Mills et al. (1991) did not present a 
method by which a user could determine if the effect of filtra
tion was significant, which could preclude the use of the pro
posed model. Equation (1) can be used to determine if the 
proposed model can give meaningful results and avoid the 
generation of misleading data. 
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Table 1.Studle» of Ihe Migrallon ol Colloid Size Particle* Through Porous Materials 

Aquifer material Colloid Reference 
Silica sand 
Saiid 
Sandy loam 
Sand 
Dune sand 
Sand 
Gravel and fine sandi 
Sand and gravel 
Oravel, land, and sill 
Sand 
Sand 
Sand 
Sandy clay loam 
Loam 
Sand 
Sand 
Pea gravel and loamy sand 

Staphylococcus aureus 
Poliovirus 
Poliovirus 
Latex particles (0.O9I u) 
Poliovirus 
Bacteria 
Bacillus coli, fecal coliforms, and fecal streptococci 
0.1 to2um 
<2nm 
Poliovirus 
Latex microspheres (0.12 um) 
Zoospores 
Zoospores 
Zoospores 
Streptomyccs 
Poliovirus 
Poliovirus 

Sumiiwry and Conclusions 
In summary, for colloids to migrate in porous media, 

colloid size as well as pore size of the soil/aquifcrmaterial must 
be considered. The diameter of the migrating colloid particle 
must be significantly smaller than the diameter of the soil pore 
for migration to occur; otherwise, fdtration of the colloidal 
particle suspended in the migrating liquid will occur. An analy
sis of published data on bacteria, viruses, and clay migration in 
soil reveals that these colloid size particles generally migrate in 
sand, coarse sand, and gravel. Therefore, in orderto accurately 
model colloid transport in porous media, colloid size as well as 
pore size of the subsurface media must be considered. 
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REPLY TO Ihe preceding Dtscuifion by Sheron A. 
Mason, John Barkaeh, and Jam«« Dragun of "Lnerahire 
Review and Model (COMET) for CoUofd/Metals Trans
port In PonxM Media" 
by WBllam B, Mffia, Sally Uu, and F n d K. Fong 

We appreciate Mason et al. detailed discussion of filtration 
on colloid transport, and in particular their equation (I) which 
can be used to approximate pore size effects on colloid trans-
port. As indicated in our paper, COMET is intended to be "a 
low-level test modd of the effects of colloid facilitated trans
port" (i.e., a screening model). Consequently, the approach to 
coUoid filtration offered by Mason et al. is consistent with the 
screening level approach of COMET, and therefore offers valu
able information on whether the model is appropriate for a 
particular aquifer application. 

CORRECTIONS TO "Subsurface Partitioning of VolatUe 
Organic Compounds: Effects of Temperature end Pore-
Water Content," September-OctotMr 1991 issue, v. 29, 
no. 5, pp. 678-604 
byH.B, KarfocU Karfoot and Aaaodatas, 2300 S. Patrick 
Lana, Suite S3. Laa Vagaa, Novada 89119 

Please note the foUowing corrections to my paper: 
1. Equation (5) should have C 5 ( H / K D ) / ' J T as the first 

term on the right-hand side. 
2. The second term on the right-hand side of equation (13) 

shouk) be: 

ttCw(AHv,/RT') 

3. Ci in equation (22) should be Cg. 
4. Ir the liiieaboveequation(21),"...surface., ."should 

be " . . . subsurface.,." 
I hope these errors have not caused any trouble for 

readers. 
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Stais means the several states of the 
United States, the District of Columbia, 
the Commonwealth of Puerto Rico, 
Guam, American Samoa, the Virgin 
Islands, "the Commonwealth of Northern 
Marianas, and any other territory or 
possession over which the United States 
has jurisdiction. For purposes of the 
NCP, the term includes Indian tribes as 
defined in the NCP except where 
specifically noted. Section 126 of 
CERCLA provides that the governing 
body of an Indian tribe shall be afforded 
substantially the same treatment as a 
stale with respect to certain provisions 
of CERCLA. Section 300.515(b) of the 
NCP describes the requirements 
pertaining to Indian tribes that wish to 
be treated as states. 

Superfund Men\orandum of 
Agreement (SMOA) means a 
nonbinding. written document execiited 
by an EPA Regional Administrator and 
the head of a state agency that may 
establish the nature and extent of EPA 
and state interaction during the removal, 
pre-remedial, remedial, and/or 
enforcement response prbcess. The 
SMOA is not a site-specific document 
although attachtnents liiay address 
specific sites. The SMOA generally 
defines the role and responsibiUties of 
both the lead and this support agencies. 

Superfund state contract is a \oini, 
. legally binding agreement between EPA.. 
and a state to obtain the necessary 
a.<;suranccs before a federal-lead . 
remedial action can bbgin at a site. In ~ 
the case of a political subdivision-lead 
remedial response, a three-party. . • 
Superfund state contract among EPA, 
the state, and political subdiyisidri . 
thereof, is required before a political 
subdivision takes the lead for any phase 
of remedial response to ensure state 
involvement piirsuant to section 121(f)(1) 
of CERCLA. The Superfund state 
contract may be amended to provide the 
slate's CERCLA section 104 assurances 
before a political subdivision can take 
the lead for reinedial action. 

Si/pport latency means-the agency or : 
agencies thai provide the support 

• agency coordinator to furnish necessary 
data to the 'oad agency, reviev/ 
response dala and documents, and 
provide other assistance as requested by 
the CSC or RPM. EPA, the USCG, 

, another federal agency, or a stale may 
• be support agencies for a response 
action if operating pursuant to a 
contract executed under section 
104(d)(1) of CERCLA or designated 
pursuant to a Superfund Memorantlum 
of Agreement entered into pursuant to 
subpart F of the NCP or other 
agreement. The support agency may also 
concur on decision documents. 

Support agency coordinator (SAC) 
means the official designated by the 
support agency, as appropriate, to : 
interact and coordinate with the lead 
agency in response actions under 
subpart E of this part. 

Surface collecting agents means those 
chemical agents that form a surface film 
to control the layer thickness of oil. 

Threat of discharge or release, see 
definitions for discharge and release. 

Threat of release, see definition for 
release. 

Treatment technology means any unit 
operation or series of unit operations 
that alters the composition of a 
hazardous substance or pollutant or 
contaminant through cheinical, 
biological, or physical means so as to 
reduce toxicity, mobility, or volume of 
the contaminated materials being 
treated. Treatment technologies are an 
altemative tp land disposal of 
hazardous wastes without treatment. 

Trustee means an official of a federal 
natural resources management agency 
designated in subpart G of the NCP or a 
designated state official or Indian tribe 
who may pursue claims for damages 
under section ia7(f) of CERCLA. 

United States when used in relation to 
section 311(a)(5) of the CWA, meaiis the 
states, the District of Columbia, the 
Commonwealth of Puerto Rico, the 
Northern Mariana Islands, Guam, 
American Samoa, the United States 
Virgin Islands, and the Pacific Island 
Governments. United States, when used 
in relation to section 101(27) of CERCLA, 
includes the several states Of the United 
States, the District of Columbia, the. 
Commonwealth of Puerto Rico, Guam, 
American Samoa, the United States 
Virgin Islands, the Commonwealth of 
the Northern Marianas, and any. other 
territory or possession over which the 
United States has jurisdiction. 

Vessel as defined by section 101(28) 
of CERCLA.. means every description of 
watercraft or other artificial contrivance 
used, or capable of being used, as a 
means of transportation on water; and, 
as defined by section 311(a)(3) of the 
CWA, means every description of-
watercraft or other artificial contrivance 
used, or capable of being uSed, as a 
means of transportation on water other 
than a public vessel. 

Volunteer means any individual 
accepted to perform services by the lead 
agency which has authority to accept 
volunteer services (examples: See 16 
U.S.C. 742f(c)). A volunteer is subject to 
the provisions of the authorizing statute 
and the NCP. 

§ 300.6 Use of number and gender. 
As used in this regulation, words in 

the singular also include tho plural and 

words in the masculine gender also 
include the feminine and vice versa, as 
the case may require. 

§ 300.7 Computation of time. 
In computing any period of time 

prescribed or allowed in these rules of 
practice, except as otherwise provided, 
the day of the event from which the 
designated period begins to run shall not 
be included. Saturdays,. Sundays, and 
federal legal holidays shall be included. 
When a stated time expires on a 
Saturday, Sunday, or legal holiday, the 
stated time period shall be extended to 
include the next business day. 

Subpart B—Responsibil ity and 
Organization for Response 

§ 300.100 Duties of President delegated to 
federal agencies. 

In Executive Order 11735 and 
Executive Order 12580, Ihe President 
delegated certain functions and 
responsibilities vested in him by the 
CWA and CERCLA, respectively. 

§ 300.105 General organization concepts. 
. (a) Federal agencies should: 

(1) Plan for emergencies and develop 
procedures for addressing oil discharges 
and releases of hazardous substances, 
pollutants, or contaminants; 

(2J Coordinate their planning, 
prisparedness, and response activities 
wilh one another; 

(3) Coordinate their planning, 
preparedness, and response activities 
with affected states and. local: 
•governments and private entities; and 

(4) Make available those facilities or 
resources that may be useful in a 
response situation, consistent with 
agency authorities and capabilities. 

(b) Three fundamental kinds of 
activities are performed pursuant to the 
NCP: 

(1) Preparedness planning and 
coordination for response to a discharge 
of oil or release of a hazardous 
substance, pollutant, or contaminant; 

(2) Notification and communications; 
and 

(3) Response operations at the scene 
of a discharge or release. 

(c) The organizational elements 
created lo perfonn these activities are: 

(1) The National Response Team 
(NRT), responsible for national response 
and preparedness planning; for 
coordinating regional planning, and for 
providing policy guidance and support 
lo the Regional Response Teams. NRT 
membership consists of representatives 
from the agencies specified in § 300.175. 

(2) Regional Response Teains-(RRTs), 
responsible for regional planning and 
preparedness activities before response 
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